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PROBLEM TO BE SOLVED: To obtain an electrode structure 
which does not deteriorate in sealing property and has 
little leakages of heat -conductive gas, even at a high 
temperature range of 200°C or higher, e.g. about 350 to 
500°C. 

SOLUTION: This electrode structure is provided in a 
plasma treatment system which processes an object body W as 
specified in an evacuated processing container 26 by using 
plasma. In this case, the electrode structure is equipped 
with an electrode part 38, which has a heater part 44 
inside, a cooling block 40 which is jointed with the 
electrode part and has a cooling jacket cooling the 
electrode part 38 inside, heat-resistant metal seal members 
66A to 66G, which seal slight electrode-side heat 
conduction gap spaces 62 and 64 formed between the 
electrode part 3 8 and cooling block 40, and an electrode - 
side heat conductive gas supply means 94 which supplies 
heat- conductive gas to the electrode-side heat -conduction 
spaces 62 and 64. Consequently, the sealing property does 
not deteriorate, even at a high temperature range of 2 00 °C 
or higher, e.g. and about 350 to 500°C and with no heat- 
conductive gas leakage. 

COPYRIGHT: (C) 2 001, JPO 



8/24/06, EAST Version: 2.0.3.0 



09) H^Btiffitf? (JP) 



< i2 > & m & wt & « (a) 



#^2001-68538 
(P2001-68538A) 

(43)£IB H ¥dEl3^3^16H(2001.3.16) 



(51)IntCL T 
H0 1L 21/68 

C2 3C 16/46 
H01L 21/205 
21/3065 



FI 

H0 1L 21/68 



N 
R 



C23C 
H0 1L 21/205 
21/31 



OL 



A 



(21)fflB## 



.'•WJII 



-168297(P2000- 168297) 



¥j£12*p6)J5H(2000.6.5) 



(31) «3fe**®#^ fJBPFl 1-173613 

(32) «BfeB ¥j£ll*F 6JJ21B (1989. 6. 21) 

(33) flBfcftfcKS B*(JP) 



(71)tHHA 000219967 



(72)5EWg UBS 

^n»*^#ffi«iu«n«rai - 2 -41 

(74)ftSA 100090125 



(54) i&wo&m asm m&$mm. ^^fm^mwmmmm 



mm] 2 0 0X:fcU:. 0U(f3 5O~5OOt:gg 
l. ZiltzX*). 2 0 0*CJjLh. 1HZ.&3 50-5 00 



8 



ft 

a? 




♦ 



(2) 



^2001-68538 



[«S«3] f^f^fcB^ftSJXny^fc^igfc: 

m k e±a*ffl J: *) z t zmkk -r zwzm 3 §m 
<r>wmm. 

it. 

£Sft&S8<o&£SB<ol£«*tt. 4 0~8 0%<o«H 
ffiffl$#2. OjumfcmdS^ftXOSClfcSr&Sk 

zizt&mkt&mmi , 3^7ov^*»t: 
it. 



[ 1 1 1 mmm&j* 9 ivis-umtvmmiz 
a. 7vm&#MzftLxmf8&&<7>m^y >y{&F®fc 
mffimztix^&zkzmik-r&mmi. 37^ 
8co^-rtifriza2m(omm&. 

10 m. 

t+&fficmijb£i 3wrtifriztsm<7)WEtm. 

S 1 4^V^-m*»tcR«^«®BIJi. 

*mg^*iaai.Tffl«ffiarcfco. see. .roTam 



imm 1 7 ] s*iEm©i»£&sis. ma? b*y >x 

30 l^><7)SSt«. ^O^e&itfTlBf^j-bi'lW 

i 0 izMj&lfiiZ b $mib??>m$m 1 6 {cE«<o« 

{mzit&f*#7av^mm.vtytiizb zmib-t 

S if*S 1 Jbm 1 7 £0 v vnbM=£8ome§. . 

tt$ftixim2tLX^2>zbt:imbi-&mmin 
mi 8co^?tU)Hzmim!m&. 

<7)Uig!5b-^^^rtgstirti.®M^t. ^wmsst 

50 ^t^t^$^Sffi*-/j^<oe^SS:v-;l.-r 



3 

rwmkjit v**£ t &mk-$-m&m2 o iz§m 
is. 

[fs$«2 5 3 j^ismz&sji&ssBSifl'c 
msztiTft&iz emma zmttz * * h 

S#fil7o 7?t. ffSea^ fc nS?SS]7n y 
9 k<?Miiftim<?>ft. k fc- 3rfcH<CfR#&n 

2 6 3 frilWi^ fal £ EBi" 2> i 5 fc±Tfc 

art «wes*iT v** i i: £fcat -r&is*«2 5 teg 

fc-rSlf*H2 5 £fc{22 6 KfEK^KSSffiiS. 
[ft£«28] 15aIfil&6D«N>fci. 

zstrnm 5jbm2 7ff)^-n\MzmLff)fm^tm. 
jbm2 8wrtii)*tzsffl<7>m&mm. 

[IS£fl30] XSSIfrTO&SSgiU: , ff^JBl 



3) ^2001-68538 

4 

[ft*3i3 1 ] g^\£*im%wm$sk . I»£JS2 

[0001 ] 

m& «^m&vryx-?msmtzmti. 

[0002] 

fc#£L&v^fcl±. flU.tf8 0 0-9 0 orOiSS 

05 J: dfc8 0 0—9 0 or<DKS£ , >x;\£Ji$tf-i,i: 

(Chemical Vapor 
Deposition) fflgkZWtZkmihlxX^ 

1 0 0 0 3 ] @ 2 4 li±fBL*:J: d 5r77X7C VD $■ 

S^I§nTflgfc:^$ii^«S^S2rtt«. Sa^5r* 
fc&TffflmfiiaS4#gM3*rO>.&. ^<0TIB«ffiS4 

fiig?4<0±fflfc:. Smf-v»/^y^ffl<o^-v y^«gSr 
*7$7? tT^rS-b 7 5 -y ^g<0»S^^ 

•y^8£^d#»^fc:J:0S^!-LTii{tTtJ0. £<0± 

[ 0 0 0 4 ] ±griasffia54<7)Ta5tctt. as 

»44:}$a7oy^l 2k<rflB&]ggtLlZk\i.\^t. Z 

-A«W16TS^-*U «r^fc0lxJfAr^. He 

[ 0 0 0 5 ] 4fc, ©9§S§20?c#a5t«. ±ET(H 
) Cl<50±(amSai 8rtfci>, m«>—Xb-^(7) 



« 



5 

iSJ§&SS2 2#g8$;h.TiJ'K .I<0±ffl«ffiSU 8 
[0006] 

oo-cjaT^^ttt-e^rai^t^o^, 0i 

2rt'\S^LTfis#!!^a^tt6*gS. >/-xy\WOS 

K8StcfcwC. gS«fXfcJ:i3«ia§S2rtOj£lS^ 
x#mitt.2ti&ztt:ffi±t&t:tbiz. ZOfmtfx 

[ooo7] a*. 1 4 ft^comtfAnm?; 

EJ]\£. £E*-t>-9-5r^afc:=3rSe#^H14fcli^{t 

ttfmjE£.%h£d£.mwLx^t#^ wmmmmw 

PL *3&«#gJJ. ^H¥6-2 3 2 
0 8 2^&$Bfc;fcVvc, Wilfi^t LTffiS*t»g-C*&JI 

[0008] *&HJJ?>BW«. 2 0 0*CJJLJi v {ftttf 3 

5 0-50 oxM&nmiS&tztmx i> ;Ht*^ft 

s«*9*«tt»u wzmtt&gizimxz 

tt^mt<?>mm£7v*xi^£x&fctzim)!m 
10 0 0 9} tt:^ xmiomcomn. mm*?>v 



(4) ^2 00 1-68 5 38 

6 

z t mm%mmm&imm&tmzm;ti> ztiz 
«ff^isffl$ *m&<nmiT\zwfeLxmsmm:fo 

10 J; mWiW£&*8S£ : S:3mi-&3&i:i$mh Z 

titzx^iSM^tztiz^^x . mmfcnig&ftifi 
w.i3ffim&m-&zttzt>&. 

[0010] 

[18S£»?*frrSfcJ6?>#g] l«*«ltc«^-S^ 

v >T»joa«tt *t Lxjufecoxm ^fr* 3 xv mm 
$mizm^t>tihm&mmz&^x. mmt-?®t[*i 

t^ayxhh. ZcoXoiz. BfSHt* ? f^-ilffitt: 
m^ZZtlZj:<). 200X:J3Lt, m»f350~50 

[ooii] wmm2tz®fet&mnzj;tiK. 
30 %^m<z%ziv£W£miBftxrr7xv$ : m^xwm 

40 ^»Xo -/ ^ t co^^ffifc:^ b'>J yx£S^S$-Sft* 
vlfctCiO. 200t:JiLh. 0lxtf3 5O~5OO"CS 

[0012] wmm3 fc«&*-4 w»t i*ur, igies 
cio^fct. tm&inmsEmtmzmmt* 

9>Vi'-)VWfrCi'-lVZhh<r>xnW$AZt5Vh 
50 ;Ht$r«< Z t ifiX'c? h . lif*JS4 



(5) ^2001-68538 
7 8 

5ffllzXtU£. ffSiegfWi. *<r>&fcBJgffi8 0Yf/ gST&O. Wiz. £»T{limffi3to±ffifcig£3frCm 

[0 0 13]^iJfif^5tcffl®tSJ:dt:. ffilEtft [0018] 19*51 7izm5£thXdlz. 
tUtti. Mfcr*3-9A (A 1 N) twE7t'»jyxe^S&i^B^-y^ll 

■tzx? £±T£m£zti&ffit<v&£w<?>immi. m^xmrn^fj^y^m^tixa *) . zcowmE 

4 o~8 o%e>$m\*nzm£2tix^& . ztuzx *) , io ^-b^oas^tcs^^Tmie«i5-r5^^xei^# 

< -ts i t . oak* ttttt^mpt- * * 3 e t? t £*uc j: 

[0 0 14]f9*57fcfflsrrs.}:-?fc:. ttf»l%3n Tft*. fl*5 1 8 fcSS&r £ i d fc. t?iemfiiSto4> 

£$iiTV^. £aJ:3£« fc&SStrBH-tSSM**) i&rtfcte. BmM&&<^®*>&&izftVXfStt:y'u 

S. ^^fcJ:0^-;l^ff<O«jii^^>vM4{i»<^ [00 1 9] 19*51 9fc«5Tf 

[00151 m$m9tzm£i-&%ffliz xtm s ®§sm #»7oy ?izimg&mt£-ft-Lximztix^z>. 

»&* *)Vis-)v%m(rmm\z\^ mg.w&&me>7u zm%&iz t, . ±1219*5 i 8 1 mm^mtzx o % m 

*A^cr)&mzxm.{kfz&mjimn£ *)%hm& s^^t^maim^itt ztwxz h<r>x-. a 

mmjmnimfcLxznis-fimttcwmmcow t%t. 19*52 onfflsrt&ifcHJKi. M33\$-%mtz 

t&x-wimtfcLtittmiz x ywv&tti&zt izx %2ivfzm^ftximmfc£ftLxmfc<w!mzfi 

-)t'j-?Wi<^o. ztuzxomi&x-zifi-L 30 %owm£mzm^tiz>$m&®miztiux. mn& 

xmfhmtfxifm-t&ztmmtKh. 19*5 W£t*£tof&?hKft<?>timx-f®£ft&izirr&& 

xi^^mtx&ikthimtffinx *)%mte&m msbmaftsiy'B ? t^izm^tum^mL 

[ooi6]fi*JBi i tzM&thmtzxtm. am ®timt:z\i*imk??>. i<oidc mm* 

zktf*i&t%&. zcnmfc. mumxmi 2tzm. [oo20]a*JS2i~24fc«anBB»i, 

thXllZ. m&7 "/It^m^i. y -yft--y *fV£ 58~1 1 cO^HIrKS^^lcaffl L£ t S . 

[ooi7] h*jb 1 4 t«5rr* «k a mssi^h gstffluf>nsKS^«ttfcv^T. miwm#i 

b LTt>«kv\ 19*^1 5tz%fef&X 5iz. mtm >! <r)®m $ fix ftmzmSMMil z ^ 

i?ES[i!jia*c7)±*fc:jtip)-rs±ii8Stt^ 9x>^7 v^^th^yu -,?b. mmmnbm 



9 

5^x£mi-hWMxm£t®t ZffitKZ b £ 

rjjth. mm 3 5 o~5 0 orggoiss^fcfcwc 
tinerngsfc lus^aiyo -y ^cofstjassiise 

[0021] m$M2 6-2 9 fctftefMBtt. 5fc<0|f£ 
JB6. 17~19£7)^H8S:iJS^|fBS{C3gfflL^tcOT 

as. a*^3 0fc«^-s^tt, m£m*sm%*ik 
mws t . 19*^ 1 nm 9 <n\ ^^zmtthmm 

b£&®b-r&wmwv$>h. 

[0022] 

imtmmizm^xmm-z . 0 1 tt*mnz&z-r 
tt*&^$-srraTj>i.. m*-ti£oiz^ ZC077X-? 

0*&8&3S2 6£*bT*}'K ^O+OIggHlfctt. » 

t>mm-i>Ttmmm!m2 8imvi : >tihb&iz. ^ 

[0023] ZC0mms2 6«0ffla5fc«. ^«f)x 

- h^)Vf3 2 b , tUtfs^^ttS&JtttiUBtfX 
^g-ao^xSr^A-f 6^x/X;P3 4^t^>*i 
S. ft. ^<0^yX;P34t:#tT. -tHJh&<9m« 
*8jS3 0<OTffi(e. fltt.tFBXH*>S'**7-'wK&ft 
tt£J:3fc:LT&J:t-\ Z\<r$mg&2 6<DT& 

.&fc&8$futsf«n 3 6 tmv t>nxti *) , wmmz 

2 6rt$rS^|#"Tfigfc LT^S. 
[0024] ±IiT&tf>S®j§ii2 8fct. HgffrSM 
G£SftfcSTfflfiMaS3 8 1 . C\<DT1jlz&m2tihi$ 

tt/av940b* ^<0Tramffi3J3 8t^ayn y^ 

4 0 b(m£^ztixn%*wmt,ztmt&Tim 

^4 2fcfcJ:9±lcf|jfc&*i"0*4. JlttWfcte. ± 
STHmffig83 8«fia|i.tfT^S-'>Aj:') : 5rO. Zff) 

? J: 0^SM5t-^4 4#8&*fc: J: 9««>ai#iT 



(6) ^2001-68538 

1 0 

t, ^<0TIBI«Sa3 8O±ffimi, rttf(c*-*??« 

ffi£sa6&x,*:m if -t Mourns * ? 9 4 6 

TlfflSffi^3 8<0T^rfcSl/S^Stt<05tt4 8UL g 

SfSat5OS-«51L-Cte0. £*>£tt4 8fcHty-K« 

5 2 tr-ft LT V >y 5 4 XP'tf TXffl^J3» 

10 %&£oiz%r>X\i->&. 

[0025] WD7?40li. ±ETIfflS«i 
3 8 i: RflNc0U tf 7* 5 -»> Afc J: 0 flUKS ftT 

•y h 5 8(CJ^i5£^-r^ fc fci ij . _hieT{B«ffiS3 8 
£:frLT^xvNW£&j|J?-6J:5fcyjr-,TV*S. I^tc 
d<^9^>^>y h58tinl*h-^g54 4i:^S 

whz. &^\m&ftzmTthzbtz£<o. «>xyvas 

*»EfIK:«t*J:3lc*WW*ifc«c«f5. -f-LT. Z 
20 O^aiyo^^4 0<0Tfflt±E§3§aa55 0ttt^ 
^Ttgt^r§*i^:<u-X6 0 IcX tiX& <0 , i 

<9T&CD«ffiB8i2 8fc:*fLT. 553^2 6rt«^?g 

«ffi^3 8 fc^aXo »y 9 4 0 i: <O0fc:^3<iST« 
tmfo4 2BgltimZ&2 0mmgg»>J y^tt<05 
^^XiO^O. ZCDTmm#42te. iJBTfflW 
Sa38<t 0T^EVS*tt4 8<^^t>»[o-CtJ 
0. iOia4 8t>»SLTV^. 
[0026] fit. ±iETfflWffiS3 8kTffiB6li* 
30 4 2atrFffl^gfls4 2t}$aiXo-/^4 0«*fc:±T 

h> ■Fbb*>±_mmmG$>gffl (ims®) 6 2tT 

fttoVto*. Ztit><7)HiG®3ia6 2 . 64fc*tLT<i? 
t#aSr^t^V^Hgi^6 2. 64««^Pgg2 

6 rt^aa LT^s^fc frt>7"7 x-?mm tz?%G&g. 

fS 6 2 . 6 4 rt*«S?Siaik T±T*|6j^<0^a, 
40 IHCHM^^A^- ;H»W66A. 66B. 68A, 

6 8BA^ftS^lTfcO. wesfe3aa6 2. 6 4<0mS5 

tt£K<t8J$LT^&. Ht. ^-;PgS«6 6A~68 

»i»tfefc3riWC, M®I!^S6 2, 64tii. -fit 
•e^Xflt|&iiS7 0 . 7 2*^?^$^Tfc 0 . m$t 

tXdiZEIlfflmZtltlAr^ He. N 2 ^c^?Sifcy 
[0 0 27] 4fc % ±Etfek^«=5«*-e. 77X7 

50 3!&a^fc:t>(tsTfflimffia53 smmm-* -/94 6m 



1 1 

fflfc{ft*&^-£*:tf>fc:Jflv\ mij<0tfx&tiiffl&7 8im 
Sf-v -y ? 4 60JKQHiCftlft^-£^>(CfflV>£ . ft. 
f-* -/ ?(ffl£&£0 7 4 ^<0^ttlS<0®a«i. d *Uc 

[0028] iKC. ±ieffl|SHtX^v--7i^6 6A 
~68B^gfcoVvt02£#*8l/Cit«$!-f£. id 
Tte£X0)i'-)Umt6 6 A-6 8 BcoflBSIil^ t=5:<0 
T. v-/l^«6 6A5-0|t:toT^-t&. 02 

(A) K^tW^HtX^v-zl^WeeAJi. «f|^.tf 

XfyU^Xf-ZK ■iyafrU (j&Br&) . AXfO 

4 <ffiiPa£)^^«kD££Ji£aW;t*fO. 1~ 
1. 0mmggc0^V>B»tt^gJS7 9S-B(fSaH»<O'J 

{±3-4mmgJgTA0. fflff*fc»fCW*tt^i$3t 
■tfTV**. 02 (B) li^ttW*&*t)Vis-)\>mtS 
6 A- Hi. 02 (A) IZijkiWm&mtiSt 7 9 OBffffi 
^ttOjHfflcO-nStCflJO^SO^tfCV^. -TOflJ 
O^SOJi. »J>^ttOv-;l^W6 6A-l(0^ 

i:05ltt^3t-<i-CV^. 02 (C) fcjjrtflf&tt* * 
^-«M6 6A-2li. 02 (B) £5iiLti£o% 

Brffi?e«coWf6tt^SK7 9<Ortg?<?5SiaSfc. flUtf 
t<0^7!) >?mt& 2 SrJf ALTfc 0 . iiifc: i Off 

[0029102 ( D ) lZ5jkiW*i&* 9)\>i/-)V%m 

6 6a-3«. 02 (a) iztrcmmmvffim&m 

TV^>. Cl<OfiH^««84tUTtt0!^Jf«H 5 6. 
4"CcDll££Mrf &4 A^l S> 0S<9H££3i 

^£ny^£fflv^ a: 

7 9tf>JPSWt. STJttJ: 0 i&^M4?r»a-f 

#&fcil< LTfc •) . BHjitf 1 . 0jam-500//rag 
S<05$fc^tS. 02 (E) \g3i&m&*9tois 
-*fi»f6 6A-4MU 02 (B) fc^-TidS^fc: 
« *)Z $ 8 0 fc^tfc «k p ^BHKgtt<0«li5tt^SK 7 

9fcMfc. Affi^fii$^fl&8 6£^m> | 5. 51 

W^*LX^i/-/WS?«6 6A~6 8Bi:LTtt. 

[00303 iKfc. 03 LX±MWB$S&M£f3 
6 2. 6 4£tff-^>y?ffl£§^74^0fi^#*<7) 



(7) ^2001-68538 

1 2 

£^£06 2. 64RV^ y?®&&gm7 4'KTm 
Ztlh&tfxm&m7 0. 7 2. 7 6. 7 8(C»i. -e 
ft-fivex 7 o-rj y b u-yffy X o $rSS4$yffl«8&8 
8A^88DiMmZtlX&&JfxmTt>&N2 tfXU 
9 0. 92 fcS»3frC*S 0 . ilBSfflfis&tfX 

94tf^7? fflgf*#X{*&#g 9 6 
LTUS. ft. N 2 ifxmo. 9 2{i*fl§LTt>i 
*LT. #sSft$0ffll«S88A~88Dtt x #®» 
10 S06 2. 64. 74fc^Jt^&Wl»E7J-by^9 8 
A~9 8 DtfDftffififcg^T. $988* 1 0 0 lei DM 

mtihzt&ih. ftttttfcte. &#.x«&il»7 

0. 72. 76. 7 8W^xajP7 0A. 72A. 76 
A. 7 8 A<9&#fc±f&g«&E7J-fe>"*9 8 A-9 8 

SJdfc&oT^S. ^. 03+t7)66C~66G(iJ: 

a l^: t mm%tm<?>mmt* 9 >v*s-nmtxi> 0 . 

*-byif9 8A~9 8D<i. ^TH«^lSjSi:^oT*J 
20 0. d«O-b>-»^jtS-Wi.»f-b>'^9 8A2:0Jtt'>T 
04^#«SLTiiBfrS. 

[0031 ] 04fcijcrJ:dfc. KH!iff*-b>^-9 8A 

Mfccaai 0 2$-Ea£u d<oiaati 0 2comn^i£- 

«104. -?>3Sfll0 6^tJ:*)^ttt±^-|.. i(0 
DflSJl O2rt^0r^<oBE7J (fi*i.t£*dftfflSJ80 t 
LTfc<. -f-LT. Z <7X-Xfc 104 <7>^ffi{c{i N 

30 -^1 08#. K-XU1 04tC«LTI6Stt® «- 
XA^gcOJ®^) T^^tiTtJ 0 . ^-X«l 040) 

mwm (0+. -£8*tT*-f ) fcj&^L-c. ^<og 

i3f^-y 1 0 8 IttomLXiWzfttfSrfh Xolztc 
-mi 1 0?r^LT$J»Sl 0 0fcT«^Wt«ai-t 

4-vxv>7>) vi;®mm^xmittix\i xw 
®&*m.i7X. m^itiz^x^th&w^-y 

40 \0 8<n&^fc***y*)V^h£o\iZ*cr>X^h. 

orv-txiamizmiLft&KUf. imttixozmfs. 

[0032] <JtK. iltlot, ±&CQmWlim3 0 
fcov^iaBti. Cl<0±Smfll1SJi3 0«0S*«rtSJS 
«. ±aLfcTS?^mfia8J§2 8i:^fC*S. -Pkh 
*>. Z<r)±%foWmm3 OJi. ±ISI«fiiSSl 10t. 

do±SrtES$ii&^aJ7'p -/ ^ 1 1 2 fc . ^<7)±ffl 

mffiSl 1 0k^jSI7'P>y^ 1 1 2i:<OSfc^-?5E$fiT 

so M%*ws*mi3mi-h±.wm# 1 1 4 1 1 i o±t 



(8) 



2001-68538 



13 

«8 LJtTfflSga 3 8rt«0Mfet-^S4 4 1 N 
0«^^V^i^tfl«tigIlI$^^»t-^ai 1 
6#iItf>&£;ft.T^&. -eLT. <I?>±IS3ffiStl 14 

co&jimxs&mm&coim. 1 1 8«, m^m^m 

jILTfcO. £<05fettl 18KU4. 0-mi20£-ft 

SftXfcO. ^^(cT5Xv£&£3-£SJ:5fc::5: 
[0033] itz. Wo7?l 12»i. ±IE" 



14 



^r?M2 6fc#«£S5-*\:i:fc:J:0. JJEiSffiS 
&1 1 0£#aJl/C£*l.£- HxfcETfflmttSS 
38t^tiagfc:fil^J:dfc:^T^&. SQStfcJi. i 
<OJfe9 v>r >y M 2 6 fcjn&t-^gj l l 6 b £ MS? 

wc. mMmmzmrtz z 1 1 «t o . ±s&mffiiag 
k. ±ffl«sa5i i ooaesiw^ff^daiii. ±a 

mffi&l 1 0##fiLT^x;\afcliTffl®ffiS53 8J: 

OigSfc&st. msrans**«iei o . %sm<?>m 
mt%hfrt,~ehi>. a*:, Jhumffigpi 1 ot^six 

o^l 1 2 fcOHfctfrfcSfLSilWfellfcl 1 A\m 

o. zff)±m&mi i4«. nanamgggi 1 oj: 

0±*^®VSittl 18^^*>»[-?TiJ0. ClOjfe 
ttl 18Ug8bTHS. 

[0034] *lt. ±E±fflmsia{i lotiffliieti 

ttl 1 4&tf±ffl«felSfcl lAtft&rvv? 1 1 211 
128tT««ffill^Sra (Tffl£0) 13 0#3S£ 

28<7>m&kmmiz. »>ywM53>3m\2&, 1 

3 o <r)mm.v!>\-mmzte . >j 

•3^>*S^-*»fl 32A..1 32B. 134A. 1 
34BjW4$ftTfcO. Se?S£ISIl 2 8. 
Sv3&tt£iS<«S*LTV^. St:. 1 2 8 . 

1 3 0 £11, **l-ehjyx«J&ii|& 1 3 6 . 138#8 
glSftTfc 0 . aTfcSHW-S J: 3 tE^»Siifc A 
r. He. Ni 9WFStttfXJt Oj££££i#*. 01*. 

05fc^Hfc. #«gflg£&£iai 28. 13 0^ 
^SftSfctfXtSI&jll&l 3 6. 1 3 8*CH. 
*l?X7D-3y M3-7?>J: 35:S»$0flH»3§8 8 
E. 8 8F*^3*lT^#;*g-C&SNi tfAMl 

4 o ts^$iiTte o . nmmmjfxmti^& 1 4 2 



[0035] *LT. #i£ffiSlI»«S2g88E. 88F 

II. £fif»£igi 2 8. l 3 0fc:g{t^>iil > K|aEE*-fe 

>^98E. 9 8Fc9&aififcg^VvC. $lj»g?144 

fc«kOiS'J#$*iS<ri:fc:frS. ft. Z<V®m&l 44\i 
5&9$«310 0fc£fflLTt>J:V\ JLftWfcU;. 
X«*£II&136. 1 38<0^fxajPl 36A. 138 
A<7)&mz±3i&%if*£EJ)*: V*T 9 8 E . 9 8 F llgft 

htix ts o . *fjs-r s £iaas#oE>j srftaj-r & £ o t 

10 Status. ifl4,<?5#*>^9 8E. 9 8Fli5fefc0 
[0036] <Kfc. feLbOi d *cffi«$tut*^M«0 

naucSfSitTv»*y- woi^y 3 2 s^lt^*^ 

STUt-h?n^Tffl«fi^i53 8<0±iiit:KSL. » 
*^>y^46tcJ;0 , >xyNW£®«ft^S. ult 
Ta«ffia3 8-«?>±l»mffiffil 1 Ott. X;P-T<yhi& 

20 (fii±$^/i«>{c. T-i6*5»3 5 0— sooicfc^iiUnia 

S*VO^,. ^ O*t®TTS«0«SlSJt 2 8$- 

«ffi^3 8<0Mfeb-^4 42W^±fflmffiSH 1 0<O 
Mfeb-^Sl 16^(0fi3&«*S:^:#<LT. »>x/n 

»±. W&li^mx-hi, . *LT. ^yx^34*»^0r 

^^<f^. s i H# . S i F 4 ,0 2 ^£8! 
30 T«SlSS2 6rt<0#H§vS:. St$\P3 6*^K^I# 

[0037] -etT. 7-7Xv%4iffli«^BSl2 4 
fremiti 13.5 6 MH z^^XV^fflcoSSS 
S£ES:±fflSffiUl 1 OClWllU <l*ttp|l$fc:. /Cf 
TXffl©^^S5 6*^Tffl««iS3 8tA'>f TXffl 

40 s^-tt^s. .roi^tLT, r^x^aia*^? 

iiSfc. ^^T^XvgfttioT^xyNWftiXifflS 

ffigjl 1 Oj&^fclm^itS^-C. #^aXOy^4 

oavi 1 2fcgyt*:&a]j'>^>y h 58. 1 2 6zm 

ISL. Cia^ai^^ y h58. 126tJHat-^ 
SB4 4. 116 ZmEtzfflm LT ^xyNWOjag^ro 

^>^7 h 58. 12 6cVfiMt ;jt$W 

[0 038] icOio^fflTtfe^T. ->x/\ 
50 W<oaSrjyhn-;Ht2r«U^ ±S#^a 
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m%62. 64. 74. 128. 1 3 0£*tJ&T6## liT^lWft^TRO^fC^LTL^^. 

^^v-;Pgm66A. 66B. 68A. 68B. 1 ^cojg*. TfflS^3 8a^i^i#*^ffirt^^^- 

32A. 13 2B. 134 A. 1 34 B£J8VYO**0 fcttfi3*l.&<£0. ^NiagfciiOA^ &T«>XA 

/l^£iS<^LT*!Ui^2 6lWvmaj&£?M [0 04 l J fClT. ^T'ttTfflB&g{fr4 2fcLT. 

#£5*2062. 64. 74. 128. 130fc{J. 5 S. d^WSt LT(±. IfiStt^AoT. f*6^ 

OO*CgS<OSfit:t>Wx#l)ip^r04fc*Uc«i:d g#80W/mKia_t&<c>H:. b'<?>£?%ti®T'i>£^ 

=5:fil«<0«fiiE*-b>^9 8A~9 8FS:g{rCff*^ flli.lf-fc:7$ ■sr^flW+TUt. 9ftT* 

mtai. ztimfc<r>-%.m&im't&£otzG&*fx (a in) m^&zttfxzt. mimmomfc 

Sftttt-fSipfc&oTV^tfre. 20 HS^fNi. *6»fl«0ttgH2 3 0mm. JI$|J12m 

XE£^ajLTffi*»l«L7tl^*ffii:{i^0. i6S m. ±ffi^07J^il 500WC&S. it*:. 

<D&^. aoiOSScO^V^Siai^fT^dCIt^T <?5^tttSL.Ttt. ^^3 0 0Gpa, tfTVy 

**• it**0. 3 3. ®m&m#5. 0X10-6K-1T'* 

[ 0 0 3 9 ] fit. y ? 4 6<0f«D'/-xy>.W £ . ? fc. «e#®3&^^»^T1^f>|c4 2 £Jg 

T®mm4 2mm±m&m 1 1 4 mmwc. wtiMt um>fat > . ±m&m 1 1 4 t»e 

^> . y h 5 8&# 1 2 6 izmmmt lt» &&#8 0 w/ m wxtemitTiv s -^A-cffiis-r s 

«>»«*41-lt*h* (ftrnmmm:) iz&ms&uf 1 0 0 4 2 1 act. Tasfegft4 2R^±ffl^»«c 1 1 

[0 04 0] T8W6»«c4 2&^±fl»g»«c 1 1 )BL^<-r^y)K. #gia?gS6 2. 64. 128. 

4<otfm<o$s&m£'o^xm62(xms hma-xwm 1 3 o«<is:*£ < Lxsmtx^&w. mmu±^ 

*^>^^a. H7jiie»«ci^ie^;jgtKi)*^.^» 40 !B5iiK$*-i6itsv^-c»JW<ts^$nr^i.<o 

3&*5ri H 6 ( A ) tr^T J: d fcTffl^»^4 2 S . 

HMC*>£#. H6 ( B ) i d (C. «?!i.{f ±ffi [ 0 0 4 3 ] *£T\ Z<?mm?li. #fil*^ 6 

*<2 0 0X:. Tffl^SOro.k^tlSOiCSStaS 2. 64. 128. 1 3 0ZBmtZ>XoiZ±TtZtite 
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*.fcfTffiB6tifl£4 20±ffi^V>llTffi. ttiltfnmjj 2. 64. 128. 1 3 Oj-gH-TS&ISttOSffillS 

fc. .I<0#xi?|2 0 0fcffioTfi^X{i5E*U<7)-e. ^b^fiSiki$§£gftS. HI Ote*0>-m 

&&&4 20^ffita.oT«^K:e^^*itf t LTTlSSffiSB3 8<OTffli:Tl!8S&»fc4 2<9±ffifc 

fo<oe&sm<%-i$:9. ^x/N(oias^«o%-tt u:«wh**lt*j'k mwmziz&tfix. msm 

z&mt&ztm&t%&. z<7)%&. mm#7a& 10 m^^^mmm^^com^imit l» s turn* 

[0044] ®a=5:««^^ikT*«>^ [0047] 1 1 *mkixwm-h. 01 1 

t\ *<v&%£'?\,yxm8wm9i:gmLT§fflt ism i tc^-rroijs 2 8 zm.mz* lkwx$> o . 

ti^ftttnti^ztvm&z^rtyyyTtih. z zhoti-h. *ix, y ? 4 ox\m&xw 

x^^^ffiatstrsso^B^oits-m^. S8fc 20 r. leiifM 2<o±T<o*§#gs# (eufc^ia) tc*>»ts 

S. d^TS»ffi2 0 2<O-Tat^X«2 0 0<O<B<0Jt Ts ZZ<7)imt-9&44<7)l]tj}JV7-i:miL%V 

ifil : 10l^i«*^ti7 7% (08 (A) #ag) . _L WfitW, .TCOfctf). >^\W£jffiE&7-o-feX&gfc 

UJt#2 : imi«ftffli44% (08 (B)# tm?&t:tfiCO&ma> hv->l>&ir$tt.LXl£ o. 

m) . iMttfi : 2cmi*imm*i 1% (08 zzx\ z^mtrnxit. tm&4 2<o±-ro£#sb# 

(C) #{S) . ±lStt#l : 5(miimimt2. 7% <D^ffiffl$Ra£2. 0/tmBlTfc:g^-&^tfc: < J: 
(08 (D)#flg) fc&£. ft. ^«200^M^g 0. ^agfiiSrO. 1 K/vmTfc$-&J:5<ctS£l/0> 
(W:v««4. Stt$tilOO%T*S. 4. zoXoiz. SMSfiWO. l K/wiO i>/h3<& 
[0045] 3T. £LL«J:3fcLT5g*S«j*££S 30 St. 01 1 tfcv^m»Wfc»<^lAXw^§<-r 
^^ LTfffifii t ^xy\ffirt<OSJS^c7){f^o§ A 4 Zt&X'Z &<OT. *<0#. ftflfth— 4 4 

T^a^tisa*j09t*$itTv^. ft. fi&jw&o £m#sr&Ar£. s^t. ^xyNae^ayho-^ 

toTV^S. ^t, Tn-txoaantiS^. HR [0048] ZZX\ 01 2$r#!SLTf»aafiia^jB 

fi^j!siTJ4iajs^<otf t>-y%\i3 ox:wix-hh mz<n&±Mmz^xwm-h . 0 1 2tife»fl«7)fi 

i>^(T>RJ&m<^:*). >>x/N<5D®grJXho- yHt* 1 ftfiRb.^^j844WCr7— '^^IT'n ^ 4 O^aiS' 
£{tLXLto<DX. *<7)±mt0. 1K/WSST* 40 KS!W^»i0!^tf^<i:t>5W 

Sot, p«^StJS£-rSW±. ^*^40~80 C7-/H /cm' tLb^-C* 1 ). -^iOi^fifiiii 

aS^O^HtSrj|fc:a#-f Sdt/p^Tigfc^. m®8JS3 0O±fiBfe»flcl 1 4 <01#S!) fcov^T 

i^. ±E^^S2 0 Oli. TfflB6»«c4 2<r>±M. T i>mmtzmmx-*h(?HimkTt>&. 

S. ±«teSft 114 «±ffi. Tffl«D*&^-f . >Iil^ [0049] iJ^fc. i9|att^ 5 iVis-lVW&n^-)^ 

<?>&Wk Mfamk-fZ>mg&<7>ffl$')v1ll7'a y ^Offifc: ft±.<DlZlib?)®mmz^X . 0 1 3B^0 1 5 1>#88 

[ 0 0 4 6 ] &HZ . T«lfcllft4 2&t^±ffl^* 1 1 50 eOSffilJ. ffl5S«0«ftttt5:SfftrrSttf)t7 yT^D 
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?>vis-)vmt6 6 a (®2 (a) tmti><o) <mm 
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mmizi *)mmtk±.if ztixm^mtfrntzix^ 



h. hi 3izmmti±if2tit:m®M<nTmtimft(?> $&\zy*,ttxmm2 1 ottMti/r»*. a 

±ffifc Sr^Wt^LTfc 0 „ fmcm^m^lz^ 16(B) fc*-r*§3-fcJi. -^3«?^tMPia 

<^t^S. LfrL***^ :B3S#7X*H:7$y? #0»*Ht*:rVI^-;PS»6 6A-l (02 <B) fc 

O^&*2 04Ji7/P$-^Ag<DSga538ffl!tc3& ffcfcm-C7»/flSF»flcfg2 1 0£JMI/C»*. 5fc0 

4rtS*§£i>&6. *LT. ^Oid^BietCiSWl 02 (C) -02 (E) {^cTy-;l^«6 6A-2. 

ii*2 04**?&4rri>i:, WIMtX^^-;l^«6 6 66A-3. 6 6 A-4O^tCt>^ffl^ffl<0^/?> 
AiHI-£$tfTVvci, £<*>flmi^2 04#y-:?;N- 10 -f. ftmv^M&IUzy y{£fm#m2 1 0£$j£-f 

)^n£9%&fttt&m&. J&W±mk&mmt:BfS.L 6B. 132A. 132B (01#S8) fct>JSHJT'£S 

[0050] 014«B#fttt^^;^-7l^ff6 6A<7) [0053] Sffig?3 85-iiSie4 8«7)^ 

Sffifc«rtl^^2 0 6£^Lfcfc'B£^U 01 5 £^LT^xv\^coMiWHi£fa±$tf£fc«>iD 

iii^!rtt?<^;wy-;imr6 6 A*»'a«-r^a5«<^iiD 39g0ifcov^-c0i 7«^0i 9 igmkxmwtz. 
^-2:*>*>. dd-e{imss3 8coTfflxtx»«{*4 20 0ifc^i3fcTramffia538?:3a^£a:g4~5 

2<0^ffitC»Cfl^JSl 2 08. 2 08£-efV?ft.Jgj£L cmgJg<3^4 8ttflS#4»2fc&3ftTiS')\ «IO 

fc«®2r^LTV^„ £O8tft&gJl2 0 8«. ^-/P ftm&dm&ZtlX^t:*) . "S^fcH&fflttmr&Sft 

^6 6Afc^TU^#fcm£;h.TV^,ri:K& TV**. Wf*ucl/Ct>, ^££4 8#J$8S*lST 

£. <r^frft^jg2 0 6&tf»;4fc&fiJl2 08«;. 0 fflSffig&3 8<04"l>gR!£#»i, Jfr»7*ny?4 0#1T 

2 (d> zmtLxmwitiXoiz^ -ow&im^ timLx^KwxMmtfg*). z^Tmrnms 



[00 51] Z<r)£o£. «tfbfeRJ82 0 6&^{i!|frfc tfSKBfc&oTV^. *,rt\ ^HftWm, 
^R®208?rfflv^C:tt:iO. ^xy^TQ-fe;** ft<QM*£imZlt2>fctoO§m7r37^&£mrx^ 

izzff)ttnm.<t Lx±siwmj>- 204 k<sa lt .r 30 0i7«3fcttrtfc^«cyov#g^ii{t^«si^^ 

ii^ffiWitri d tzftm-fZ (014 ( B ) Xt/0 1 5 -T0. 0 1 8li^«^xysco®rtiaS^5-^rr^^ 

^^*^K«najs>it^i»±-rscit*<iirfigi:^ [oo54]0i7t^r«tdtc. Tfflmg&38o4» 

6. 01 5fciHvcti x «ft&g)l208. 208£^ >&S£^i-6+£tt<0!feft4 8rtfcfcL -e<0T*<J: 0 

-;i^5«6 6 Btf%mth±.-mmizmir(:^ztf. ® mk-ruvmki 2 0 1 Lxfmsm/X)V2 2 21m 
ft^20 4wmL-?&$8&tm^tmft4 2mcr>Mz xztix^h. -e<o±3g^ia»D2 2 4«. m&38 

01 51/z^tmat £&*&i*txm\.->z>£oizi,xi> S3 8<osa+'t^{c. sssjgcoNz tf-x^sm&i: 
J:vv. ^ .;. ctfmzmmLx . zoymymmk (#») *fflai$-fr 

[0 0 5 2]«fc. HfHtX^v-;l^<r)7»/^ 40 £ J: dfc&oTV^. ZV>miZtUz%mi. £tt48 

fcBSHfc< ffris-lVffitaym^ ? -vm&tfXIzn ( 2 0 0 y h;U/m i nt40U7 Y)V/m i n ) 

LTH«r^tt<0©V^7>yfl:>FiW|cK2 1 OSr^LTV^ £*l/Oi&. ^ICl-C. ^yo^gt LTii^ao 

*. 016 (a) tz&tmstzii. mspm<?%m&* 50 n 2 ^xs-iaitL-Tv^. ^0^77*^^*^ 5 
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xmm&m.<tc*). ^xy\Brt<Diagii atomic gsmi 54\i. 02 1 (a) iz^rm^->i^nm 

n&£t>MlX^X±$%&gM:t%~>x^l. it:. ftT£=5rv^ Z<r>&itizi>W*#x£f>i>m2i±t 

ft®7uVh*)X'%&*4 0 'J y h/P/m i n<05£fi£ it:. ±£IUS0lT'tt, =&jll»h-^ 

«t#UCV^#£fc:tt, ^tJBL^jWSJiStUirT L£ g?44. 1 1 6fcS/-Xt-*?»JSU3& 1 . .I*l£fl!l 

r,XVJ^\*b&(Q&8ym<%:<). :<^tt')i <7>t-;$\ 0li.{fKS;^BSr-fe7 5 y^Xrttcy^-y 

>»MBrtoaSllATtt24X:SJStct,aUTV^#=5r $&LT&£*7$ >y ?Xt-*^-CfiiJ£l/ti>J:^ 

agMfc^TV^. U *7t. ^Wb-^^44. 1 1 6 £i£&-r£-H«$J 

[00 56] ^*ltmT. ^aJ^o-7*>0TM«c^2 fc LT^jS-TScOT'li^ . 02 2^-TJ: 3fc. 
0 »J -y h^/m i n<0SSM£iS8tl.TV^*§£-£fcL >7 10 tf4MMlt-^a4 4 Afc^fflt-^4 4 Bi:fc2 

xy \A*'i&<r)mt3gg.lzTtf 0 . '/-xy Nfflrtco&gil #81 LX*S-ymz®m£.KBm&?% h X o fc LX i> 

ATIJ1 5X%H£.iX''hi* . >>X7\fflrt<9&g<o £\\. it:. y^xt-^tfW^-Ktt, A^-y 

rt^ag%Ht£^fcffl±$*££fcj^fiEfc&&. [0060] Kfctt. *SIJfc0«;:i5VvC»J. #«ffi&3 

±SH»0lT«s §vflc:/'u'7#82 2 0£g»tT 8. 1 1 0bft®7uv?40. 1 1 2t<rMHz*ti? 

TfflSflia53 8o44:<aK>jN%£<E£Lftp. -rftttt we»*4 2.114 zmtt:&. zcvtmm 2 . 1 

tX. &MtZtlb&mLX . HI 9tc^rr<k3fc. £ 14&tttt&tvc« #©£3538. 1 1 OfctfrCTia 
ft4 8!:)fea]/O7?4 0i:«. WitfTVl'S-^ 20 Wo7?4 0. 1 1 2 ttmffiS&Zit&XolzL 

idfcLTfcin. ft. 23 2\$.OV>?W<r>i'-m mmt&kt&Zttth. ft. zvytgfeizu. 

«r*> o . m&mvmmztmLxi . stst t wm%m 26 1 . ^mxi?* 3 . 

[00 57] dflfclfttf. Tamg? 3 8^^,1 CO JJi^8*t1±r7X7CVD^£0jfcfc->T 

$fi4 8&tf»£gM4g&*f 2 3 0 t-ftLXtis&fvi -y ^ fiBflLfctf. TyX-7X. y <f->?>m. TyX^XJ-Sy 

4 0 teases cot. @i sxwmLti^tmk *ym. 7*5x777 ^>^«Hat/7-7Xv^v^ 

^J^mcom^-mmlbiZbt^i^t^h. ft. ^v^CVD«Sgafc4:^^3gflBL3t-WC&6 

±£Hiii0!fci>^Ttt. %&§*ggm:is-)V-tht:ih «U^S*<02 3fc^$ivO^. ft. 0#. 0lfci* 
fc. 02fc^id&B3M4**/Io'Wl^6 6A. 30 ^SP«-t3-fi!S£Oa5^WiH-1^^LT*S. 

6 6B^^fflv^*». citifcB8^$ix-r, [0061] zzxit. 0i<o#xyx^3 4fcfu 

Xo%ffi£tLXi>X\\ v^V-^yKSBl 50&WLttXt>'). 01+OTSW 

[00 58] mttHZii. Z<r)&lZ^X . TfflSSSS SffifiBt2 8fcfUT8g6183il 5 2£iUt£. £<0 

38tT««Sfr4 2t<0S^a5^(Ct-,TStW-S »S£fi&j§l 5 2ti. 01+<OTfflmffi$3 8fcEtlg 

fc. 02 024^02 1 fc^T Xo (ZTaim&4 2 <0T J§^O«S^154i:^$alya.y^'4OfcJ;0 : 5^ , ). Zcr> 

miz. mzntvi: mttimmmnmwvT-x. m m^comssss 2\izmm^9iv^->\^me 6 

tetMVMi^Cffltt (H2 0fc^fj©&li[ii4>PM£) (c a. 6 6 b^^?^t>^. CCi-CliaSSrtSii&ffl 

IS2mm(7>3b i;, ^Sai 50Zffifcth. ZLX-i Z\il WXWk^W. S^itfcLC. ES.1 fcfeV^SJf 

t«|6j-rSTfflB£Sfr4 2W±Sfct>. ±£D!Ifl«cr)« 40 ^TV^T«ffiSflt4 2Ji^!TfcS. 

a515 0t:^j5LTC:itfcK4«itrJ:3tciaOtttHa4> @lt:^L^Mi:H«^fflS&3i5%SW-i,c:fc 

150. 1 5 2*m2\ (a) \izm-xo£m^m> #xz*tinimthz\t%<&*m#<7)&mmmk 

MsZtdzi*). yt'V>x#.<D7\zV>xtfflgffll <®Qtthm<vm:t:5mtZZt&X'$&. -£LT. 

»^fflv^ifc^<. i<07h*'jyxgf!^si5 4t: S7t*'jyxfefsgsrai 54tm^x^hWm&mtz 

&&jfxz$)&ng8±t?>zttfTZ&. t>. ^36^^31 9&miLxmwLt:&im<m 

[0059] it:. z<mtt. 021 <b) tzjrtxd mmmmx-^hcnutmrchh. m,z. zzx-ittiw 

tz. ^i^^m. 05^!tiiTfflmffiss38<oA wfctixtmftvxj^miztixmwLtitf. zti 
tssisosrmu, zinzftmhm(omt. ¥ 50 izmfeztvt. lcdss. #yxmmtzi>*m\z 



(13) 



^2001-68538 
24 



23 



[0062] 



[02 ] mm^^^-fi^m^^twmmvhh. 



h. *mfommmz£ti\z. 2 0 omt. mm [04 ] ms&^^y^ammwm^hh . 

3 5 o~5 0 ox:sso^a«fc:fc^T *>. w*sm<n [05 ] *WRtfmm%. (±mm&8&a) n-mm 



ZtWTZh. *^<0KB^fl}jStJ:aif. 2 [08] M«crmcr>tfxffi£ffiicr>immizmttz#&> 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to electrode structure, installation base structure, a processor, and plasma 

treatment equipment. 

[0002] 

[Description of the Prior Art] Generally, in the production process of a semiconductor integrated circuit, various 
processings, such as membrane formation processing, etching processing, and oxidation diffusion process, are 
repeatedly performed for example, to the semi-conductor wafer which is a processed object. When neither the 
component which receives the damage by temperature like [ in the case of forming an oxide film to BEAUEHA ] in 
processing of this kind, nor structure or a member exists in a wafer for example, although it is satisfactory even if it 
heat-treats at a 800-900-degree C elevated temperature, in forming the interlayer insulation film at the time of 
multilayering a circuit element, for example etc. Since lower layer circuit element and structure will receive a thermal 
damage if a wafer is heated to a 800-900-degree C elevated temperature as mentioned above Giving CVD (Chemical 
Vapor Deposition) membrane formation at the temperature which is not so high, for example, an about 300-degree C 
low-temperature region, using the plasma is performed. 

[0003] Drawing 24 is the outline block diagram showing an example of equipment conventionally performs plasma 
CVD which was described above. First, in the processing container 2 made possible by vacuum suction, the bottom 
polar zone 4 which serves as an installation base is installed. As for this bottom polar zone 4, the heating heater section 
6 like a sheath heater is laid underground in the state of the insulation. Specifically, this is laid underground by casting 
the above-mentioned heating heater section 6 by aluminum etc. And it joined to the top face of the bottom polar zone 4 
made from this aluminum by soldering etc., the electrostatic chuck 8 made from a ceramic which comes to lay the 
chuck electrode for electrostatic chucking under the ceramic material is formed in it, and adsorption maintenance of the 
semi-conductor wafer W is carried out according to electrostatic force on this top face. 

[0004] Moreover, the cooling block 12 which has a cooling jacket 10 is formed in the interior at the lower part of the 
above-mentioned bottom polar zone 4, and Wafer W is maintained to the optimal temperature by controlling the above- 
mentioned cooling jacket 10 and the heating heater section 6. And although between this lower polar zone 4 and the 
cooling blocks 12 was joined, since the heat transfer space 14 of few gaps is generated here and efficiency of heat 
transfer falls to it, the seal of the inside-and-outside periphery of this heat transfer space 14 is carried out by the seal 
members 16, such as an O ring, the heat transfer gas which consists of inert gas, such as for example, Ar gas, helium 
gas, and nitrogen gas, here is introduced, and efficiency of heat transfer is improved. 

[0005] Moreover, the head-lining section of the processing container 2 is made to counter with the above-mentioned 
bottom polar zone 4, and the top polar zone 18 is formed in it. Besides, the heating heater section 20 like a sheath 
heater is laid underground by casting by aluminum etc. also in the lateral electrode section 18. And RF generator 22 for 
impressing the high-frequency voltage for plasma generating is connected to this top polar zone 18, between this top 
polar zone 1 8 and the bottom polar zone 4, the plasma is generated and predetermined processing is performed to 
Wafer W. 

[0006] 

[Problem(s) to be Solved by the Invention] by the way, when the processing temperature of a semi-conductor wafer be 
comparatively low ( for example, when processing temperature be 200 degrees C or less of abbreviation), the problem 
be produced so much, but in order to gather a membrane formation rate in membrane formation processing, it have be 
request in the range in which lower layer component, structure, etc. do not receive a thermal damage for an 
improvement of membraneous quality, for example that processing temperature should be raise to about 200 degrees C 
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or more, for example, 350-500 degrees C. However, when it became such a pyrosphere, the seal members 16, such as 
an O ring which was closing the heat transfer space 14, pyrolyzed, seal nature deteriorated, and there was a problem 
that filler gas leaked out. for this reason, as a result of inactive heat transfer gas's flowing out into the processing 
container 2 and efficiency's of heat transfer deteriorating, the precision of the temperature control of Wafer W 
deteriorates, or For example, in membrane formation processing, in order to prevent that the membrane formation gas 
in the processing container 2 dilutes by heat transfer gas, the flow rate of this membrane formation gas had to be 
increased more than stoichiometry, and there was also a problem that membrane formation gas was consumed vainly. 
[0007] Moreover, since a pressure sensor was not formed in the heat transfer space 14 which becomes an elevated 
temperature, since it had not carried out direct detection of the pressure of a controlled-system field, it could not but be 
inferior [ the supply pressure of the heat transfer gas into the heat transfer space 14 carried out the monitor of the 
supply pressure by the source-of-supply side, it was controlling so that this became proper, but ] in the controllability of 
gas pressure. In addition, although this invention person proposed the seal structure at the time of processing in the 
state of low temperature as a related technique in JP,6-232082,A, this is the seal structure in ultra low temperature 
which is cooled by liquid nitrogen. This invention is originated paying attention to the above troubles that this should 
be solved effectively. 

[0008] The purpose of this invention is to offer little electrode structure, the installation base structure, the plasma 
treatment equipment, and the processor of heat transfer gas leaking without seal nature deteriorating also in a 
pyrosphere about 200 degrees C or more, for example, 350-500 degrees C. Other purposes of this invention control the 
amount of deformation camber of the insulator by which it is placed between the interior, and enable it to contact phase 
hand part material equally, and are to offer the electrode structure and installation base structure where it can have and 
the homogeneity within a field of the temperature distribution of a processed object can be improved. Moreover, other 
purposes of this invention are by forming the softening metal membrane or softening metal layer of a low-melt point 
point ingredient softened at process temperature in the front face of a heat-resistant metal seal member, or the contact 
surface of phase hand part material where this seal member contacts to offer the electrode structure which can control 
generating of leak pass sharply, and installation base structure. 

[0009] Moreover, other purposes of this invention are by forming a fluoride immobilization body membrane in all the 
outcrop front faces of a heat-resistant metal seal member to offer the electrode structure which can raise the corrosion 
resistance over fluoride gas, and installation base structure. Moreover, other purposes of this invention are by setting 
the surface roughness of a member which divides electric heat space below to a predetermined value, and raising 
thermal conductivity to offer the electrode structure which temperature-control nature can improve and installation base 
structure of a processed object, moreover, the deheat of the polar zone or the core of an installation base with which, as 
for other purposes of this invention, temperature tends to become high « a gas blower - or it is in offering the electrode 
structure which can raise the homogeneity within a field of the temperature distribution of a processed object, and 
installation base structure by making it promote by cooling the stanchion which supports the polar zone and an 
installation base. 
[0010] 

[Means for Solving the Problem] In the electrode structure where it is used for the plasma treatment equipment which 
performs predetermined processing to a processed object using the plasma within the processing container with which 
invention specified to claim 1 was made possible by vacuum suction The polar zone which has the heating heater 
section inside, and the cooling block which has the cooling jacket which is joined to this polar zone and cools said 
polar zone inside, It has a heat-resistant metal seal member for carrying out the seal of the electrode side heat transfer 
space of few gaps formed between said polar zone and said cooling blocks, and an electrode side heat transfer gas 
supply means to supply heat transfer gas to said electrode side heat transfer space. Thus, it becomes possible by using a 
heat-resistant metal seal member to maintain highly the seal nature of electrode side heat transfer space also in a 
pyrosphere about 200 degrees C or more, for example, 350-500 degrees C. 

[001 1] In the electrode structure where it is used for the plasma treatment equipment which performs predetermined 
processing to a processed object using the plasma within the processing container made possible by vacuum suction 
according to invention specified to claim 2 The polar zone which has the heating heater section inside, and the cooling 
block which has the cooling jacket which is joined to this polar zone and cools said polar zone inside, It constitutes so 
that it may have the labyrinth heat transfer space formed at least in one side of the very small slot prepared concentric 
circular or spirally among the junction opposed faces of said polar zone and said cooling block, and an electrode side 
heat transfer gas supply means to supply heat transfer gas to said labyrinth heat transfer space. Thus, it becomes 
possible by establishing labyrinth heat transfer space in the plane of composition of the polar zone and a cooling block 
to maintain highly the seal nature of the heat transfer space formed between said polar zone and said cooling blocks 
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also in a pyrosphere about 200 degrees C or more, for example, 350-500 degrees C. 

[0012] According to invention specified to claim 3, the insulator intervenes between said polar zone and said cooling 
blocks, and said space is divided into top space and bottom space. Also in this case, since the seal of both a top and the 
bottom space is carried out by the heat-resistant metal seal member, the seal nature in a pyrosphere is highly 
maintainable. As for said insulator, according to invention specified to claim 4, the thermal conductivity consists of an 
ingredient of 80 or more W/mK. Since the amount of deformation camber of an insulator is controlled, consequently 
phase hand part material is contacted equally by this, it becomes possible to improve the homogeneity within a field of 
the temperature distribution of a processed object. 

[0013] For example, said insulator consists of alumimium nitride (A1N) so that it may specify to claim 5. Moreover, 
ratio contact of the plane of composition of the member joined up and down so that said electric heat space may be 
divided is set as 40 - 80% of within the limits so that it may specify, for example to claim 6. Since heat transfer gas can 
be passed to abbreviation homogeneity in a field by this, without making thermal resistance high too much, it becomes 
possible to improve the homogeneity of distribution further whenever [ field internal temperature / of a processed 
object ]. 

[0014] As for the member which divides said electric heat space, the surface roughness is set as 2.0 micrometers or less 
so that it may specify to claim 7. Thus, by setting the surface roughness of a member which divides heat transfer space 
below to a predetermined value, thermal conductivity can be raised and improvement in the temperature-control nature 
of a processed object is attained. According to invention specified to claim 8, said heat-resistant metal seal member 
consists of a heat-resistant metal membrane of the shape of a cross-section ring which enclosed the low-melt point 
point ingredient with the interior. The front face of a seal member learns by this, a sex becomes high, and it becomes 
possible to raise seal nature further. 

[0015] According to invention specified to claim 9, the softening metal membrane which consists of a low-melt point 
point ingredient softened near the process temperature of said processed object is covered by the front face of said heat- 
resistant metal seal member. According to this, by being embedded with the ingredient in which the above-mentioned 
low-melt point point ingredient softened, and the cut of the contact surface with this seal member carried out [ above- 
mentioned ] softening at the time of a process, leak pass is lost and it becomes possible to control the heat transfer gas 
which escapes through a cut by this. According to invention specified to claim 10, the softening metal layer which 
consists of a low-melt point point ingredient softened near the process temperature of said processed object is formed in 
the front face of a member on which said heat-resistant metal seal member contacts. Also in this case, the same 
operation as the case of above-mentioned claim 8 is shown. 

[0016] According to invention specified to claim 1 1, the fluoride immobilization body membrane with high corrosion 
resistance is covered by the front face of said heat-resistant metal seal member to fluorine system gas. Thereby, it 
becomes possible to raise the corrosion resistance over fluoride gas. Said fluoride immobilization body membrane 
consists of nickel fluoride so that it may specify to claim 12 in this case. Said heating heater section may be formed by 
the ceramic heater so that it may specify to claim 13. 

[0017] Zoning of said heating heater section is carried out to concentric circular, and it is separately good also as 
controllable so that it may specify to claim 14. As specified to claim 15, said polar zone is top polar zone which 
counters above said processed object. Said polar zone is bottom polar zone which serves as the installation base in 
which said processed object is laid, and is equipped with a chuck side heat-transfer gas-supply means supply heat- 
transfer gas to the chuck side heat-transfer space of few gaps formed between the electrostatic chuck which is joined to 
the top face of this bottom polar zone, and adsorbs said processed object further, and said electrostatic chuck and said 
processed object so that it may specify to claim 16. 

[0018] Among said electrode side heat transfer space, said labyrinth heat transfer space, and said chuck side heat 
transfer space, at least one space is made to face this space, the heat-resistant pressure sensor is formed in it, and you 
may make it control the gas supply volume of said heat transfer gas supply means to correspond, based on the output of 
this heat-resistant pressure sensor to specify to claim 17. According to this, since the pressure of controlled-system 
space is measured directly by the heat-resistant pressure sensor, the controllability of gas pressure can be raised. A gas 
blower means for the interior to be supported with the hollow-like stanchion, and for the core of said polar zone to 
spray a gas blow towards the rear- face core of said polar zone in said stanchion, and to promote deheat is established so 
that it may specify to claim 18. Since the deheat of the core of the polar zone in the inclination for temperature to 
become high can be promoted according to this, it becomes possible to raise the homogeneity within a field of the 
temperature distribution of a processed object. 

[0019] The core of said polar zone is supported with the stanchion, and this stanchion is connected to said cooling 
block through the thermally conductive member so that it may specify to claim 19. Also in this case, since the deheat of 
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the core of an installation base can be promoted, the same operation as above-mentioned claim 18 enables it to raise the 
homogeneity within a field of the temperature distribution of a processed object. In the installation base structure where 
it is used for the processor which performs predetermined processing to a processed object within the processing 
container with which invention specified to claim 20 was made possible by vacuum suction The installation base which 
has the heating heater section for heating said processed object inside, The cooling block which has the cooling jacket 
which is joined to this installation base and cools said installation base inside, It is characterized by having a heat- 
resistant metal seal member for carrying out the seal of the heat transfer space of few gaps formed between said 
installation bases and said cooling blocks, and a heat transfer gas supply means to supply heat transfer gas to said heat 
transfer space. Thus, it becomes possible by using a heat-resistant metal seal member to maintain the seal nature of said 
heat transfer space highly also in a pyrosphere about 200 degrees C or more, for example, 350-500 degrees C. 
[0020] Invention concerning claims 21-24 applies invention of previous claims 8-11 to installation base structure. In 
the installation base structure where it is used for the processor which performs predetermined processing to a 
processed object within the processing container with which invention specified to claim 25 was made possible by 
vacuum suction The installation base which has the heating heater section for heating said processed object inside, The 
cooling block which has the cooling jacket which is joined to this installation base and cools said installation base 
inside, It is characterized by having the labyrinth heat transfer space formed at least in one side of the very small slot 
prepared concentric circular or spirally among the junction opposed faces of said installation base and said cooling 
block, and a heat transfer gas supply means to supply heat transfer gas to labyrinth heat transfer space. Thus, it 
becomes possible by establishing labyrinth heat transfer space in the plane of composition of an installation base and a 
cooling block to maintain highly the seal nature of the heat transfer space formed between said installation bases and 
said cooling blocks also in a pyrosphere about 200 degrees C or more, for example, 350-500 degrees C. 
[0021] Invention concerning claims 26-29 applies invention of previous claims 6, 17-19 to installation base structure. 
Invention specified to claim 30 is plasma treatment equipment equipped with the processing container in which 
vacuum suction is possible, the electrode structure specified to claim 1 thru/or either of 9, and the RF generator which 
impresses high-frequency voltage to this electrode structure. Invention specified to claim 3 1 is a processor 
characterized by having the processing container in which vacuum suction is possible, and the installation base 
structure specified to either of claims 20 or 29. 
[0022] 

[Embodiment of the Invention] Below, one example of the electrode structure concerning this invention, installation 
base structure, a processor, and plasma treatment equipment is explained in full detail based on an accompanying 
drawing. It is drawing in which the block diagram showing one example of the plasma treatment equipment which 
drawing 1 requires for this invention, the sectional view in which drawing 2 shows a heat-resistant metal seal member, 
drawing in which drawing 3 shows the supply system of the heat transfer gas of one example of the electrode structure 
(bottom polar-zone side) of this invention, and drawing 4 show the outline block diagram of a heat-resistant pressure 
sensor, and drawing 5 shows the supply system of the heat transfer gas of one example of the electrode structure (top 
polar-zone side) of this invention. It has the processing container 26 of the shape of a cylinder object which consists of 
aluminum, and while the electrode structure 28 of the lower part which functions on the pars-basilaris-ossis-occipitalis 
side in this also as an installation base in which the semi-conductor wafer W as a processed object is laid is established, 
as for this plasma treatment equipment 24, the upside electrode structure 30 is formed in the head-lining section, so that 
it may illustrate. 

[0023] The gate valve 32 opened and closed in case carrying-in taking out of the semi-conductor wafer W is carried out 
into the processing container 26, and the gas nozzle 34 which introduces various kinds of gas, such as membrane 
formation gas, such as a silane and oxygen, are formed in the flank of this processing container 26. In addition, it 
changes to this gas nozzle 34, and you may make it prepare the shower head made from a quartz in the inferior surface 
of tongue of the electrode structure 30 of the above-mentioned upper part. Moreover, the exhaust port 36 connected to 
the evacuation system which interposed in the lower side attachment wall of this processing container 26 the vacuum 
pump which is not illustrated is established, and vacuum suction of the inside of the processing container 26 is made 
possible. 

[0024] The electrode structure 28 of the above-mentioned lower part is mainly constituted by the bottom insulator 42 
with which it intervenes between the bottom polar zone 38 which serves as a substantial installation base, this cooling 
block 40 arranged caudad, and this bottom polar zone 38 and the cooling block 40, and both are insulated electrically. It 
consists of aluminum, spiral or the heating heater 44 which consists of a sheath heater wound around concentric 
circular is embedded by cast into this, and, specifically, the above-mentioned bottom polar zone 38 can heat Wafer W 
now. And the electrostatic chuck 46 of the product made from a ceramic for example, which embedded the chuck 
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electrode inside is joined to the top face of this bottom polar zone 38 by soldering etc., and Wafer W is adsorbed on this 
top face, and it holds. And the conductive stanchion 48 with which this bottom polar zone 38 is prolonged caudad has 
penetrated the container pars basilaris ossis occipitalis 50, and the matching circuit 54 and RF generator 56 for bias are 
connected to this stanchion 48 through lead wire 52. The elevator style which is not illustrated is attached in this 
stanchion 48, and it has come to be able to carry out the rise-and-fall migration of this. 

[0025] On the other hand, the cooling block 40 is constituted by aluminum like the above-mentioned bottom polar zone 
38, and the cooling jacket 58 of the shape of a hollow ring for pouring a refrigerant is formed in the interior. And Wafer 
W is cooled through the above-mentioned bottom polar zone 38 by pouring a refrigerant to this cooling jacket 58. 
Wafer temperature will be controlled to become a proper value by driving alternatively this cooling jacket 58 and the 
heating heater section 44 to coincidence in fact. And it is joined with the bellows 60 which was made possible by 
telescopic motion as for the inferior surface of tongue and the above-mentioned container pars basilaris ossis occipitalis 
50 of this cooling block 40, and vertical migration is permitted to the electrode structure 28 of this lower part, with the 
airtightness in the processing container 26 maintained. Moreover, thickness consisted of quartz glass of the shape of a 
ring which is about 20mm, and the bottom insulator 42 which intervenes between the bottom polar zone 38 and the 
cooling block 40 has also covered the periphery of the stanchion 48 with which this bottom insulator 42 is prolonged 
more below than the above-mentioned bottom polar zone 38, and has also insulated this stanchion 48. 
[0026] And although both the above-mentioned bottom polar zone 38, the bottom insulator [ and ] 42, the bottom 
insulator 42, and the cooling block 40 are joined up and down, it is not avoided that the space 62 of few [ respectively ] 
gaps, i.e., top electrode side heat transfer space, (top space), and the bottom electrode side heat transfer space (bottom 
space) 64 occur among these. If a means is not adopted at all to both such heat transfer space 62 and 64, since both the 
heat transfer space 62 and 64 is open for free passage into the processing container 26, at the time of plasma treatment, 
the inside of both the heat transfer space 62 and 64 will be in a vacua, and the efficiency of heat transfer to the vertical 
direction will fall. Therefore, it is placed between inner circumference [ of both the ring-like heat transfer space 62 and 
64 ], and periphery sides by the heat-resistant metal seal members 66A, 66B, 68A, and 68B in the shape of a ring, 
respectively, and the airtightness of both the heat transfer space 62 and 64 is maintained highly. Ar, helium, and N2 by 
which pressure control was carried out so that the gas supply paths 70 and 72 might be connected to both the heat 
transfer space 62 and 64, respectively and it might mention later, since it was not avoided that gas leaks slightly even if 
it maintains highly the airtightness of the seal members 66A-68B etc. ~ the heat transfer gas which consists of inert 
gas, N2 [ for example, ], Gas can be supplied now. [ furthermore, ] 

[0027] Moreover, in order to raise the efficiency of heat transfer to Wafer W by the same reason from the electrostatic 
bottom polar-zone [ at the time of plasma treatment ] 38, and chuck 46 side with haying described above, two gas 
supply paths 76 and 78 which supply heat transfer gas also to the chuck side heat transfer space 74 formed between the 
top face of the electrostatic chuck 46 and the rear face of Wafer W are formed. In this case, since the gaseous diffusion 
rate in the chuck side heat transfer space 74 is slow, it uses in order to supply the gas supply path 76 which is one side, 
for example to the core side of the electrostatic chuck 46, and the gas supply path 78 of another side is used in order to 
supply the circumference side of the electrostatic chuck 46. In addition, the mode of the gas supply to the chuck side 
heat transfer space 74 is not limited to this. 

[0028] Next, the structure of the above-mentioned heat-resistant metal seal members 66A-68B is explained with 
reference to drawing 2 . Here, since the structure of all the seal members 66A-68B is the same, it explains taking the 
case of seal member 66A. heat-resistant metal seal member 66A shown in drawing 2 (A) - for example, the thin heat- 
resistant metal membrane 79 whose thickness it is thin from metals, such as stainless steel, Inconel (trade name), and 
Hastelloy (trade name), is about 0.1 -1.0mm ~ a cross section - it fabricates in the shape of [ circular ] a ring, and is 
constituted. The diameter LI of this cross section is about 3-4mm, and is giving resiliency to thrust. Heat-resistant 
metal seal member 66 A- 1 shown in drawing 2 (B) has formed notching 80 in a part of side face of the cross-section 
configuration of the heat-resistant metal membrane 79 shown in drawing 2 (A). This notching 80 is formed along the 
ring-like hoop direction of seal member 66A-1, and is giving elasticity by being crooked in the direction of a cross 
section. Heat-resistant metal seal member 66A-2 shown in drawing 2 (C) are inserting in the space section inside the 
heat-resistant metal membrane 79 of a cross-section configuration as shown in drawing 2 (B) the spring member 82 of 
the shape of a coiled form or a flat spring which consists of stainless steel for springs etc., heighten the resiliency when 
being pressed by this, and raise seal nature. 

[0029] Heat-resistant metal seal member 66A-3 shown in drawing 2 (D) enclose the low-melt point point ingredient 84 
fused at temperature lower than process temperature with the interior of the heat-resistant metal membrane 79 of a 
cross-section round shape shown in drawing 2 (A), and a front face learns them, and they make the sex good. The 
pewter which has the indium and the melting point of 150 abbreviation which have the melting point of 156.4 degrees 
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C of abbreviation as this low-melt point point ingredient 84 can be used. In this case, thickness of a metal membrane 79 
is made very thin, in order to learn rather than resiliency and to think a sex as important, for example, it is set as the 
thickness of 1.0 micrometers - about 500 micrometers. Heat-resistant metal seal member 66A-4 shown in drawing 2 (E) 
have formed further the heights 86 made crooked to the inside in the heat-resistant metal membrane 79 of a cross- 
section configuration which formed notching 80 in the part as shown in drawing 2 (B), and they raise resiliency and it 
is made to raise seal nature. As heat-resistant metal seal members 66A-68B, what kind of thing may be adopted among 
the structures mentioned above. 

[0030] Next, with reference to drawing 3 , the supply system of the heat transfer gas to the above-mentioned electrode 
side heat transfer space 62 and 64 and the chuck side heat transfer space 74 is explained. N2 which flow rate control 
equipments 88A-88D respectively like a massflow controller are interposed in each gas supply paths 70, 72, 76, and 78 
opened for free passage in each electrode side heat transfer space 62 and 64 and the chuck side heat transfer space 74, 
and is a source of heat transfer gas as shown in drawing 3 It connects with the sources 90 and 92 of gas, and the 
electrode side heat transfer gas supply means 94 and the chuck side heat transfer gas supply means 96 are constituted, 
respectively. In addition, N2 The sources 90 and 92 of gas may be shared. And each flow rate control equipments 88A- 
88D will be controlled by the control section 100 based on the detection value of the heat-resistant pressure sensors 
98A-98D prepared in each heat transfer space 62, 64, and 74. Near the gas outlets 70A, 72A, 76A, and 78A of each gas 
supply paths 70, 72, 76, and 78, each above-mentioned heat-resistant pressure sensors 98A-98D are formed, and, 
specifically, detect the pressure of a corresponding space part. In addition, 66C-66G in drawing 3 are the heat-resistant 
metal seal member of the same structure, and they are carrying out the seal of each gas supply path to having 
mentioned above. Each above-mentioned heat-resistant pressure sensors 98A-98D have same structure altogether, and 
explain this sensor structure with reference to drawing 4 here for example, taking the case of sensor 98A. 
[003 1] As shown in drawing 4 , a crevice 102 is formed in the front face of the bottom insulator 42, and a part for 
opening of this crevice 102 is airtightly closed here [ the base and here ] where heat-resistant pressure sensor 98 A is 
attached by the turnable ceramic plate or the base plate 104 which consists of a metal plate, and wax agent 106 grade. 
Under the present circumstances, let the inside of a crevice 102 be a predetermined pressure (for example, atmospheric 
pressure extent). And the resistance pattern 108 which consists of an alloy of nickel and chromium etc. is beforehand 
formed in the front face of this base plate 104 in the state of the insulation to the base plate 104 (when the base is a 
metal), flexion deformity (an alternate long and short dash line shows among drawing) of the base plate 104 is 
followed, this resistance pattern 108 is also expanded and contracted, and resistance change arises. And the very small 
resistance change accompanying this telescopic motion is electrically detected by the control section 100 through lead 
wire 1 10. What is necessary is just to detect this very small resistance change for example, using a Wheatstone bridge 
circuit. In addition, in this case, the temperature-compensation circuit which is not illustrated is established in a control 
section 100, and resistance change of the resistance pattern 108 generated in connection with a temperature change is 
canceled to it. Moreover, if the configuration of this heat-resistant pressure sensor 98A can bear the process 
temperature of this invention equipment, it will not be limited to a configuration which was mentioned above. 
[0032] Next, it returns to drawing 1 and the upside electrode structure 30 is explained. Besides, the fundamental 
structure of the section electrode structure 30 is the same as the electrode structure 28 of the lower part mentioned 
above. That is, the electrode structure 30 of this upper part is mainly constituted by the top insulator 114 with which it 
intervenes between the top polar zone 110, the cooling block 112 arranged in this upper part, and this top polar zone 
110 and the cooling block 1 12, and both are insulated electrically. Specifically, spiral or the heating heater section 116 
wound around concentric circular of the structure as the heating heater section 44 in the bottom polar zone 38 which 
consisted of aluminum and was previously explained into this where the above-mentioned top polar zone 1 10 is the 
same is embedded. And the container head-lining section is penetrated, RF generator 124 for plasma generating which 
impresses the high-frequency voltage the matching circuit 122 and for plasma generating through lead wire 120 is 
connected to this stanchion 118, and the conductive stanchion 118 prolonged above this top polar zone 1 14 makes 
processing space generate the plasma. 

[0033] Moreover, the cooling block 1 12 is constituted by aluminum like the above-mentioned bottom polar zone 38, 
and the cooling jacket 126 of the shape of a hollow ring for pouring a refrigerant is formed in the interior. And by 
pouring a refrigerant to this cooling jacket 126, the above-mentioned top polar zone 1 10 is cooled, and this is 
maintained at constant temperature, for example, the same temperature as the bottom polar zone 38. Up electrode 
temperature will be controlled to become a proper value by driving alternatively this cooling jacket 126 and the heating 
heater section 1 16 to coincidence in fact. Thus, the reason for performing temperature control of the top polar zone 1 10 
is that thermal radiation will happen among both and it will become the cause of heat fluctuation if the top polar zone 
1 10 carries out a temperature up and becomes an elevated temperature from a wafer or the bottom polar zone 38. 
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Moreover, thickness consisted of quartz glass of the shape of a ring which is about 20mm, and the top insulator 114 
which intervenes between the top polar zone 1 10 and the cooling block 1 12 has also covered the periphery of the 
stanchion 118 with which this top insulator 1 14 is prolonged more nearly up than the above-mentioned top polar zone 
110, and has also insulated this stanchion 118. 

[0034] And although both the above-mentioned top polar zone 110, the top insulator [ and ] 1 14, the top insulator 1 14, 
and the cooling block 1 12 are joined up and down, it is not avoided that the space 128 of few [ respectively ] gaps, i.e., 
top electrode side heat transfer space, (top space), and the bottom electrode side heat transfer space (bottom space) 130 
occur among these. Therefore, like the case of the lower electrode structure 28, it is placed between inner 
circumference [ of both the ring-like heat transfer space 128 and 130 ], and periphery sides by the heat-resistant metal 
seal members 132A, 132B, 134A, and 134B in the shape of a ring, respectively, and the airtightness of both the heat 
transfer space 128 and 130 is maintained highly. Ar, helium, and N2 by which pressure control was carried out so that 
the gas supply paths 136 and 138 might be connected to both the heat transfer space 128 and 130, respectively and it 
might explain below etc. - the heat transfer gas which consists of inert gas, N2 [ for example, ], Gas can be supplied 
now. [ furthermore, ] Namely, N2 which flow rate control equipments 88E and 88F respectively like a massflow 
controller are interposed in each gas supply paths 136 and 138 opened for free passage in each electrode side heat 
transfer space 128 and 130, and is a source of heat transfer gas as shown in drawing 5 It connects with the source 140 
of gas, and the electrode side heat transfer gas supply means 142 is constituted. 

[0035] And each flow rate control equipments 88E and 88F will be controlled by the control section 144 based on the 
detection value of the heat-resistant pressure sensors 98E and 98F prepared in each heat transfer space 128 and 130. In 
addition, this control section 144 may use with the previous control section 100 in common. Near the gas outlets 136A 
and 138A of each gas supply paths 136 and 138, each above-mentioned heat-resistant pressure sensors 98E and 98F are 
formed, and, specifically, detect the pressure of a corresponding space part. Each of these sensors 98E and 98F are the 
configurations same with having explained in drawing 4 previously. 

[0036] Next, actuation of this example constituted as mentioned above is explained. First, where the lower electrode 
structure 28 is dropped below to a predetermined taking-out carrying-in location, the semi-conductor wafer W is 
carried in into the processing container 26 through the gate valve 32 which it is in the open condition, this is laid in the 
top face of the preheated bottom polar zone 38 which serves as an installation base, and adsorption maintenance of the 
wafer W is carried out by the electrostatic chuck 46. In order that the lower polar zone 38 and the up polar zone 110 
may raise a throughput, preheating of them is beforehand carried out to about 350-500 degrees C here. And the lower 
electrode structure 28 is raised to a predetermined process location in this condition, and it can come, simultaneously 
the supply voltage to the heating heater section 1 16 of the heating heater section 44 of the bottom polar zone 38 and the 
top polar zone 1 10 is enlarged, and the temperature up of the wafer W is carried out to predetermined process about 
temperature, for example, 500 degrees C. In addition, the temperature up is unnecessary when beforehand heated to 
process temperature, membrane formation gas 4 predetermined from a gas nozzle 34, for example, SiH, SiF4, and 02 
etc. - processing space is supplied, the vacuum pump which is not illustrated to coincidence is driven, vacuum suction 
of the ambient atmosphere in the processing container 26 is carried out from an exhaust port 36, and the pressure in the 
processing container 26 is maintained to a predetermined process pressure. [ and ] 

[0037] And the high-frequency voltage for plasma generating of 13.56MHz is impressed to the top polar zone 110 from 
RF generator 124 for plasma generating, it can come, simultaneously the high-frequency voltage for bias is impressed 
to the bottom polar zone 38 from RF generator 56 for bias. By this, the plasma generates in processing space, it will 
activate, membrane formation gas will react and predetermined membrane formation of SiOF etc. will be given to the 
front face of Wafer W. Thus, if plasma treatment is started, since Wafer W and the top polar zone 110 will be gradually 
heated by this plasma itself, the cooling jacket 58,126 prepared in each cooling blocks 40 and 1 12 is driven, and it 
controls so that these cooling jackets 58,126 and the heating heater section 44,1 16 are controlled proper and the 
temperature of Wafer W maintains process temperature. In addition, water or Galden (trade name) can be used as a 
refrigerant of a cooling jacket 58, 1 26. 

[0038] Now, in order to maintain the temperature-control nature of Wafer W under such a situation, Ar gas is supplied 
as heat transfer gas from each gas supply means corresponding to each above-mentioned heat transfer space 62, 64, and 
74,128,130, and the inside of this heat transfer space is maintained to the fixed pressure of 10 - 20Torr extent. Here, 
since the heat-resistant metal seal members 66A, 66B, 68 A, 68B, 132 A, 132B, 134A, and 134B of structure as shown 
in drawing 2 are used in order to carry out the seal of each heat transfer space, even if process temperature is high to 
about 500 degrees C, this seal nature can be maintained highly and the heat transfer gas which leaks and appears in the 
processing container 26 inside can be controlled. Therefore, without consuming heat transfer gas so much, high 
efficiency of heat transfer can be maintained and the temperature control of Wafer W can be performed with a 
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sufficient precision. Moreover, the heat-resistant pressure sensors 98A-98F of a configuration as shown in drawing 4 
which can also bear an about 500-degree C elevated temperature are formed in each heat transfer space 62, 64, and 
74,128,130, a pressure is detected, and since the flow rate of heat transfer gas is controlled so that this maintains 
predetermined constant value, gas pressure is controllable in a high precision. Especially, as mentioned above, since 
direct detection of the pressure of each heat transfer space set as the object of pressure control is carried out by each 
sensor, unlike the conventional approach which detected and carried out pressure control of the gas pressure in the 
middle of a gas supply system, a response is quick and pressure control with a more high precision can be performed. 
[0039] since the pressure of the chuck side heat transfer space 74 of this part does not rise to a predetermined value 
quickly even if it supplies heat transfer gas when a location gap is not carried out, or the wafer W of the front face of 
the electrostatic chuck 46 puts dust and is not laid especially proper, a speed of response is quick in this phenomenon ~ 
if it becomes sensor 98C (or 98D), it can detect [ above-mentioned ] immediately, and recognition distinction of poor 
installation of Wafer W can be carried out. Moreover, since the bottom insulator 42 or the top insulator 1 14 was 
formed, even when using the refrigerant (for example, water) which is not expensive as a refrigerant which flows to 
each cooling jackets 58 and 126 as for insulation, it can prevent that the high frequency current leaks to the exteriors 
(circulatory organ of a refrigerant etc.) through this refrigerant, and high-frequency power can be efficiently used for 
plasma production. 

[0040] Next, drawing 6 and drawing 8 are also referred to and explained about the modification of the quality of the 
material of the bottom insulator 42 and the top insulator 1 14. The explanatory view for explaining the condition that an 
insulator curves and deforms drawing 6 , and drawing 7 are graphs which show the relation between the thermal 
conductivity of an insulator, and the amount of curvatures (deformation). Although mere quartz glass was used as an 
insulator 42,1 14 in the example shown in drawing 1 , if the bottom insulator 42 is taken for an example, for example, 
since thermal conductivity is low, and an inferior surface of tongue will touch the cooling block 40 in contact with the 
bottom polar zone 38 of an elevated temperature [ top face / the ], a big temperature gradient produces this between a 
top face and an inferior surface of tongue, consequently — for example, if about 150 degrees C of temperature gradients 
arise [ when there is no temperature gradient / as shown in drawing 6 (A) ] so that a top face may be 200 degrees C and 
an inferior surface of tongue may be 50 degrees C as shown in drawing 6 (B) for example, although the bottom 
insulator 42 is flat, by the differential thermal expansion of a vertical side, it will bend downward in this case, and 
curvature will arise and deform. The amount of curvatures at this time is decided by the thermal conductivity of the 
ingredient which constitutes this insulator 42, the coefficient of thermal expansion, a dimension configuration, etc. If 
such an amount of curvatures is large, it will become the inclination to come to carry out per **, without up-and-down 
both sides contacting equally the top polar zone 38 and the cooling block 40, consequently for the deheat of the heat 
not to be carried out to the homogeneity within that field from the bottom polar zone 38, for a bias to arise to wafer 
temperature, and for the homogeneity within a field of wafer temperature to deteriorate. 

[0041] Then, if amount of curvatures deltaL which thermal conductivity is permitted by the good thing as a bottom 
insulator 42 here, and is permitted by this example here is set as 15 micrometers, thermal conductivity will use the 
ingredient more than 80 W/mK (meter kelvin). Although what kind of ingredient is sufficient as long as it is insulating 
and 80 or more W/mK of thermal conductivity becomes as such an ingredient, alumimium nitride (A1N) can be used, 
for example in ceramic material. Drawing 7 is a graph which shows the relation between the thermal conductivity of an 
insulator, and the amount of curvatures, and if 80 or more W/mK of thermal conductivity becomes so that it may 
illustrate, it will become clear that the amount of curvatures is 15 micrometers or less of a permissible dose. For the 
experiment conditions at this time, the diameter of an insulator is [ 12mm and the heat input from a top face of 230mm 
and thickness ] 1500W. Moreover, for Young's modulus, about the property of an insulator, 300Gpa(s) and a Poisson's 
ratio are [ 0.33 and a coefficient of thermal expansion ] 5.0x1 0-6K-1 . Thus, by forming an insulator 42 with an 
ingredient with high thermal conductivity, a vertical face-to-face temperature gradient decreases, and it becomes 
possible to control the curvature deformation as a result. Consequently, since this insulator 42 will not carry out to an 
up-and-down member per **, it becomes possible to maintain the homogeneity within a field of wafer temperature 
highly. Since such a phenomenon is applied not only to the bottom insulator 42 but the top insulator 1 14 (the direction 
of curvature turns into hard flow with ****), it is desirable that thermal conductivity also constitutes the top insulator 
1 14 from alumimium nitride of 80 or more W/mK. 

[0042] Next, drawing 8 and drawing 9 are also referred to and explained about the modification of the plane structure 
of the bottom insulator 42 and the top insulator 1 14. Although each heat transfer space 62 and 64,128,130 enlarged 
width of face and has indicated it in drawing 1 , drawing 3 , drawing 5 , etc. in order to make explanation easy to 
understand Since each seal member is installed by crevice-like Mizouchi in fact and the structure is being bound tight 
and fixed in the height direction by the high pressure Although the clearance between each above-mentioned heat 
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transfer space is hardly produced, if it sees in micro, the plane of composition of each part material which divides each 
of such heat transfer space will be in the point contact condition of irregular a large number, and heat transfer gas will 
flow the clearance in accordance with an irregular path. Therefore, since the efficiency of heat transfer in the vertical 
direction changes with locations, it becomes the inclination for the homogeneity within a field of wafer temperature to 
deteriorate. 

[0043] Then, the gas slot where heat transfer gas flows is established in the plane of composition joined up and down in 
a field at abbreviation homogeneity so that each heat transfer space 62 and 64,128,130 may be divided, and he is trying 
to set ratio contact which both that plane of composition touches as 40 - 80% of within the limits in this example. That 
is, it continues, for example in [ whole ] a field to the top face of the bottom insulator 42, an inferior surface of tongue, 
or its both sides, and the gas slot 200 (refer to drawing 9 ) of predetermined width of face is minced and formed in the 
shape of the shape of a mesh, and a grid. Then, since heat transfer gas flows along this gas slot 200, it continues all 
over an insulator 42, and heat transfer gas will go equally [ abbreviation ] and it will continue. Consequently, on the 
whole abbreviation surface of an insulator, the efficiency of heat transfer of the vertical direction becomes uniform, and 
it becomes possible to improve the homogeneity of the temperature distribution of a wafer. In this case, if ratio contact 
becomes small too much, since the thermal resistance in the vertical direction will become large too much and the 
temperature-control nature of a wafer will deteriorate, the minimum of that ratio contact is about 40% as mentioned 
above. 

[0044] Here, since it asked for the optimal ratio contact in the experiment, the result is explained with reference to 
drawing 8 and drawing 9 . Drawing and drawing 9 which show various kinds of ratio contact when drawing 8 
establishes the gas slot of various width of face in the contact surface of a member are a graph which shows the relation 
between the thermal resistance to ratio contact, and dispersion of temperature distribution. Ratio contact means the ratio 
of the remaining area to the formation area of the gas slot when forming a gas slot on the surface of an insulator here. 
In drawing 8 , the gas slot 200 is formed, a part of front face of an insulator 42 is shown, and the square part serves as 
the contact surface. When the ratio of the width of face of the one side and the gas slot 200 of the contact surface 202 is 
7:1 here, 77% (refer to drawing 8 (A)) and the above-mentioned ratio of ratio contact are 2:1, 44% (refer to drawing 8 
(B)) and the above-mentioned ratio of ratio contact are 1 :2, and 1 1% (refer to drawing 8 (C)) and the above-mentioned 
ratio of ratio contact are 1:5, ratio contact becomes 2.7% (refer to drawing 8 (D)). In addition, ratio contact is 100% 
when not forming the gas slot 200 at all. 

[0045] Now, the result of having changed various ratio contact which becomes settled as mentioned above, and having 
investigated dispersion deltaT of the temperature distribution within thermal resistance and a wafer side is shown in 
drawing 9 . In addition, dispersion in temperature distribution has taken the difference of the peak price of the 
temperature within a wafer side, and the minimum value. Here, although based also on the class of process, in general 
heat treatment, it is required that dispersion in temperature distribution should be less than 30 degrees C. Moreover, 
since the reaction becomes blunt and the temperature-control nature of a wafer deteriorates even if it controls the power 
of a heating heater, the refrigerant flow rate of a cooling block, etc., since the deheat (cooling) from an electrode stops 
going smoothly when thermal resistance is too large, the upper limit is 0. 1 K/W extent. Therefore, in order to satisfy 
both, it becomes clear that it is necessary to set ratio contact as 40 - 80% of within the limits. Thus, since heat transfer 
gas can be passed to abbreviation homogeneity at field inboard, without making thermal resistance high too much, it 
becomes possible to improve the homogeneity of distribution further whenever [ field internal temperature / of a 
wafer ]. In addition, the above-mentioned gas slot 200 of it being applicable not only to the top face of the bottom 
insulator 42, an inferior surface of tongue, the top face of the top insulator 1 14, and an inferior surface of tongue but the 
field of the polar zone and the field of a cooling block which carry out opposite contact with each of these fields is 
natural. 

[0046] Next, drawing 10 thru/or drawing 12 are also referred to and explained about the modification which specified 
surface roughness Ra of the bottom insulator 42 and the top insulator 1 14. Since the actual touch area between both 
members and an actual distance between both members are affected, as for the surface roughness of each part material 
which divides each heat transfer space 62 and 64,128,130 in drawing 1 , the efficiency of heat transfer between both 
members, i.e., thermal resistance, is influenced by this. Drawing 10 shows the mimetic diagram which expanded in 
micro a part of heat transfer space 62 formed as the example between the inferior surface of tongue of the bottom polar 
zone 38, and the top face of the bottom insulator 42, and the point that the actual touch area and an actual distance 
between both members may change is indicated depending on surface roughness. If such thermal resistance becomes 
large, a possibility of the deheat (cooling) from the polar zone 38 stopping going smoothly, and reducing the control 
nature of wafer temperature will arise. 

[0047] This is explained with reference to drawing 1 1 . drawing having shown typically the electrode structure 28 
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which' shows drawing 1 1 in drawing 1 - it is — the plasma etc. — Wafer W -- the heating value of Qw — entering -- 
moreover, the max from the heating heater section 44 — the heating value of Pw shall be supplied And in the cooling 
block 40, it is assumed that it is what is performing the deheat (cooling) of a heating value Xw. If the thermal resistance 
in the boundary part (heat transfer space) of the upper and lower sides of an insulator 42 is large here, since it becomes 
impossible to take the large heating value Xw of deheat and a big heating value will accumulate in the polar zone 38, 
the output power of the heating heater section 44 here is controlled, and if it is ******, for ** and this reason, the 
temperature-control nature for maintaining Wafer W to proper process temperature will deteriorate. So, in this example, 
by setting surface roughness Ra of the boundary part of the upper and lower sides of an insulator 42 as 2.0 micrometers 
or less, thermal resistance is set up so that it may become 0. 1 or less K/W. Thus, if thermal resistance becomes smaller 
than 0.1 K/W, since the heating value Xw for deheat can be enlarged in drawing 1 1 , it becomes possible to be able to 
supply big power to the part and the heating heater section 44, therefore to control wafer temperature with sufficient 
control nature. 

[0048] Here, with reference to drawing 12 , each upper limit of thermal resistance and surface roughness is explained. 
Drawing 12 is a graph which shows the relation between surface roughness Ra of an insulator, and thermal resistance. 
Thermal resistance is also large, so that from this graph and surface roughness Ra becomes large. When the power of * 
the heating heater section 44 and the cooling capacity of the cooling block 40 are taken into consideration with the 
present electrode structure, the heating value of deheat is 5 W (watt) / cm2 at least, for example. It is above required and 
the thermal resistance at this time is abbreviation 0. 1 K/W. Therefore, it becomes clear that what is necessary is just to 
set surface roughness Ra as 2.0 micrometers or less of abbreviation from a graph. Of course, it is [ Ra / of the above- 
mentioned insulator 42 / surface roughness ] applicable similarly about the top insulator 114 (refer to drawing 1 ) of the 
upside electrode structure 30. 

[0049] Next, drawing 13 thru/or drawing 15 are also referred to and explained about the modification of the sake on the 
seal disposition of a heat-resistant metal seal member. Generally, mirror plane finishing is carried out by lap heating 
etc., and an insulator, the polar zone, and the front face of a cooling block are [ high ] smooth, in order to make mutual 
contact nature good. Drawing 13 shows typically the inferior surface of tongue of the polar zone and the top face of an 
insulator by which mirror plane finishing was carried out, and double-sided irregularity has decreased very much. 
However, at the time of mirror plane processing, degraining may occur in the front face of the insulator 42 which 
consists of quartz glass or ceramic material, and the minute cut 204 may arise on it. This cut 204 may be generated in 
the polar-zone 38 side made from aluminum. And if the cut 204 by such degraining occurs, even if it is making heat- 
resistant metal seal member 66A intervene, this cut 204 may serve as leak pass, and heat transfer gas may leak and 
come out here. So, in this example, the softening metal membrane which consists of a low-melt point point ingredient 
softened near the process temperature of a wafer, or the softening metal layer is formed in the front face of a heat- 
resistant metal seal member, or the front face of a member on which this heat-resistant metal member contacts. 
[0050] Drawing 14 shows the condition of having formed the softening metal membrane 206 in the front face of heat- 
resistant metal seal member 66 A, and drawing 15 shows the condition of having formed the softening metal layers 208 
and 208 in the inferior surface of tongue of the polar zone 38, and the front face of an insulator 42, respectively, on the 
front face of a member on which heat-resistant metal seal member 66A contacts, i.e., here. This softening metal layer 
208 will be formed in the shape of a ring along with seal member 66A. Although an indium can be used for this 
softening metal membrane 206 and the softening metal layer 208 as explained with reference to drawing 2 (D), of 
course, they are not limited to this. 

[0051] Thus, by using the softening metal membrane 206 or the softening metal layer 208, it acts so that this ingredient 
may become soft, it may invade into the above-mentioned cut 204 and this may be embedded into the process of a 
wafer (refer to drawin g 14 (B) and drawing 15 (B)). Thereby, leak pass is lost and heat transfer gas becomes possible 
[ preventing leaking and coming outside ]. Although the softening metal layers 208 and 208 are formed in vertical both 
sides to which seal member 66B contacts, you may make it prepare only in the insulator 42 side with the high 
frequency which cut 204 generates in drawing 15 . Moreover, you may make it use combining the structure shown in 
drawing 14 , and the structure shown in drawing 15 . 

[0052] Next, drawing 16 is also referred to and explained about the modification for raising the corrosion resistance 
over the fluoride gas of a heat-resistant metal seal member. In this kind of processor, if it may process by using 
powerful corrosive fluorine system gas at the time of etching or cleaning at the time of a process and this fluorine 
system gas contacts a heat-resistant metal seal member, the case where this is made to corrode will arise. So, in this 
example, in order to prevent this corrosion, as shown in drawing 16 , the fluoride immobilization body membrane 210 
with high corrosion resistance is formed in the front face of a heat-resistant metal seal member to fluorine system gas. 
When shown in drawing 16 (A), the fluoride immobilization body membrane 210 is formed in the whole front face of 
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heat-resistant metal seal member 66A (the same thing as drawing 2 (A)) of a cross-section round shape. Moreover, 
when shown in drawing 16 (B), it is cross-section radii-like 1 [ heat-resistant metal seal member 66A-] (the same thing 
as drawing 2 (B)) by which the part was opened wide, and the fluoride immobilization body membrane 210 is formed 
to the whole exposure which may contact the front face on a side front, and the whole front face on a background, i.e., 
fluorine system gas. Also in the case of seal member 66A-2 shown in previous drawing 2 (C) - drawing 2 (E), 66A-3, 
and 66A-4, the fluoride immobilization body membrane 210 is formed in the whole front face of not only an outside 
front face but the inside. It can prevent by this that this metal seal member 66A is corroded by fluorine system gas, and 
this corrosion resistance can be raised. In addition, of course about formation of this fluoride immobilization body 
membrane 210, it is applicable to all other metal seal members 66B, 132A, and 132B (refer to drawing 1 ). 
[0053] Next, the modification for improving the part of the stanchion 48 supporting the polar zone 38, and raising the 
homogeneity within a field of wafer temperature is explained with reference to drawing 17 thru/or drawing 19 . The 
interior is made in midair, and atmospheric-air disconnection is carried out or it is in the sealing condition the stanchion 
48 with a diameter of about 4-5cm which supports the bottom polar zone 38 as shown in drawing 1 for this interior. 
Anyway, since the cooling block 40 is not located in directly under, dethermal is inferior near [ where this stanchion 48 
is connected ] the core of the bottom polar zone 38, and the temperature near the core of this bottom polar zone 38 
serves as an inclination which becomes somewhat high as compared with that periphery, and has become the cause of 
degrading the homogeneity within a field of wafer temperature. So, in this example, the gas blower means for 
promoting the deheat of this part is established. Drawing showing the condition that drawing 1 7 established the gas 
blower means in the stanchion, and drawing 1 8 are graphs which show distribution whenever [ field internal 
temperature / of a semi-conductor wafer ]. 

[0054] As shown in drawing 17 , into the stanchion 48 of the shape of hollow which supports the core of the bottom 
polar zone 38, the gas injection nozzle 222 is inserted as a gas blower means 220 from the lower part. The injection tip 
224 of that upper limit is located in directly under [ of the inferior surface of tongue of the polar zone 38 ], and an about 
lcm place, and is N2 of room temperature extent to the rear- face core of the polar zone 38. Gases, such as gas and air, 
are injected and the deheat (cooling) of this part is promoted. This injected gas is discharged from the exhaust air port 
226 of the lower limit of a stanchion 48. Although it cools to some extent beforehand and you may make it raise 
dethermal efficiency, if dethermal efficiency is gathered too much, the temperature of the core of the polar zone 38 
becomes low too much and is not desirable [ the temperature of this injection gas ]. 

[0055] Drawing 18 is a graph which shows the effectiveness of a cooling blower means, and shows the case where he 
has no cooling blower, and the case with a cooling blower (201. / min, and 401. / min). Here, as a cooling blower means, 
it is N2 of a room temperature. Gas is injected. When you have no cooling blower, the temperature based on wafers is 
high, a periphery becomes low, and temperature-gradient deltaT within a wafer side amounts to about 24 degrees C, 
and has become a big temperature gradient, so that clearly from this graph. Moreover, when the flow rate of 401. / min 
is injected for the gas with a cooling blower, deheat is promoted too much conversely, the temperature of a wafer core 
becomes low, and also in this case, temperature-gradient deltaT within a wafer side amounts to about 24 degrees C, and 
has become a big temperature gradient. 

[0056] On the other hand, when the flow rate of 201. / min was injected for the gas with a cooling blower, the 
temperature of a wafer core fell suitably, temperature-gradient deltaT within a wafer side became small to about 1 5 
degrees C, and it became clear that a result with the good homogeneity of the temperature within a wafer side was 
shown. Thus, it becomes possible by spraying a gas blower on the inferior-surface-of-tongue core of the bottom polar 
zone 38, and promoting the deheat of this part to raise the temperature homogeneity within a wafer side sharply. 
Moreover, although the gas blower means 220 was established and the deheat of the core of the bottom polar zone 38 
was promoted in the above-mentioned example, the thermally conductive members 230, such as aluminum, are made to 
intervene between a stanchion 48 and the cooling block 40, and you may make it join both, as it replaces with this, or it 
uses together with this and it is shown in drawing 19 . In addition, 232 is seal members, such as an O ring, and is 
maintaining the airtightness in a processing container. 

[0057] According to this, since the heat of the bottom polar zone 38 is transmitted to the cooling block 40 through this 
stanchion 48 and the thermally conductive member 230, it becomes possible to raise the dethermal near the core of the 
bottom polar zone 38, and to raise the homogeneity within a field of wafer temperature like the case where drawing 1 8 
explains. In addition, in the above-mentioned example, although the heat-resistant metal seal members 66A and 66B as 
shown in drawin g 2 etc. were used in order to carry out the seal of each heat transfer space, it is good also as structure 
where it is not limited to this and heat transfer gas does not escape easily by making this heat transfer space itself into 
labyrinth structure. 

[0058] If this point is explained taking the case of the joint of the bottom polar zone 38 and the bottom insulator 42, as 
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shown in drawing 20 and drawing 2 1 , it will be about several mm in a predetermined pitch, for example, pitch, and, 
specifically, the very small slot 150 with a width of face of 2mm will be formed in the inferior surface of tongue of the 
bottom insulator 42 spiral or concentric circular (it is concentric circular when shown in drawing 20 ). And the slot 152 
very small to concave convex is formed also in the top face of this and the bottom insulator 42 which counters so that it 
may insert in for corresponding to the above-mentioned concave convex slot 150. And the labyrinth-like labyrinth heat 
transfer space 154 is formed by inserting in the slots 150 and 152 of these front faces mutually, as shown in drawing 21 
(A). In this case, heat transfer gas can be closed to some extent to this labyrinth heat transfer space 154, without using a 
heat-resistant metal seal member. 

[0059] Moreover, as shown in drawing 2 1 (B) in this case, the field of another side which forms a slot 150 only in the 
bottom polar zone 38 in one of fields and the example of illustration, and counters this is good also as a flat condition. 
Although seal nature to the extent that it is shown in drawing 2 1 (A) cannot secure the labyrinth heat transfer space 1 54 
formed at this time, it can close heat transfer gas to some extent also in this case. Moreover, although each heating 
heater section 44, 1 1 6 was formed with the sheath heater in the above-mentioned example May constitute from a 
ceramic heater which makes this other heaters and comes to make pattern formation of the resistance metal into the 
ceramics, and this heater section 44,1 16 is not really [ continuous ] constituted as an object. As shown in drawing 22 , it 
divides into two and is made to carry out to core side heater section 44A and periphery side heater section 44B 
according to an individual temperature control for every zone. Moreover, in the case of a ceramic heater, the same 
control as control of the calorific value for every zone can be performed by making pattern width of face greatly or 
small by the concentric circular or spiral middle. 

[0060] Furthermore, although the insulator 42,1 14 was formed between each polar zone 38,1 10 and the cooling block 
40,1 12, respectively, you may make it join each polar zone 38,1 10 and each cooling block 40,1 12 directly in this 
example, without forming this insulator 42,1 14. Also in this case, the same very small heat transfer space as both the 
junction boundary will occur. In addition, the insulation with each electrode structure and the processing container 26 is 
performed in this case in another part. Moreover, although the above-mentioned example explained taking the case of 
plasma-CVD processing, it is applicable to the heat CVD which does not use plasma-etching processing, plasma spatter 
processing, plasma ashing processing, and the plasma. The processor which is an example which applied this invention 
to the heat CVD processor which does not use the plasma is shown in drawing 23 . In addition, the same sign is given 
to the part of the same structure as the part shown in drawing 1 among drawing. 

[0061] Here, it replaces with the gas nozzle 34 of drawing 1 , and the shower head section 150 which supplies raw gas, 
such as membrane formation gas, into the processing container 26 is formed, it replaces with the electrode structure 28 
of the lower part in drawing 1 , and the installation base structure 152 is established. This installation base structure 152 
consists of an installation base 154 of the same structure as the bottom polar zone 38 in drawing 1 , and cooling block 
40, and is making the heat-resistant metal seal members 66A and 66B placed between the heat transfer space 62 
between these both. Since the RF generator is not used here, the bottom insulator 42 formed in drawing 1 as a matter of 
course is unnecessary. Also in this case, the same operation effectiveness as the equipment shown in drawing 1 can be 
demonstrated, for example, the effectiveness of controlling the temperature of a processed object with a sufficient 
precision can be demonstrated, without maintaining the seal nature of heat transfer space highly, and consuming heat 
transfer gas so much. And of course, the example of each mode previously explained also to the installation base 
structure of using the installation base structure 152 and the above-mentioned labyrinth heat transfer space 154 which 
do not use this RF generator, with reference to drawing 6 thru/or drawing 19 is applicable. Furthermore, although here 
explained taking the case of the semi-conductor wafer as a processed object, it is not limited to this but this invention 
can be applied to a LCD substrate, a glass substrate, etc. 
[0062] 

[Effect of the Invention] As explained above, according to the electrode structure, the installation base structure, the 
plasma treatment equipment, and the processor of this invention, the operation effectiveness which was excellent as 
follows can be demonstrated. According to the electrode structure of this invention, also in a pyrosphere about 200 
degrees C or more, for example, 350-500 degrees C, the seal nature of heat transfer space is maintained highly, and the 
temperature of a processed object can be controlled with a sufficient precision, without consuming heat transfer gas so 
much. When the pressure of the heat transfer space of a controlled system or labyrinth heat transfer space is especially 
measured directly using a heat-resistant pressure sensor, pressure control with a more high precision can be performed 
quickly. Moreover, according to the installation base structure of this invention, also in a pyrosphere about 200 degrees 
C or more, for example, 350-500 degrees C, the seal nature of heat transfer space is maintained highly, and the 
temperature of a processed object can be controlled with a sufficient precision, without consuming heat transfer gas so 
much. When the pressure of the heat transfer space of a controlled system or labyrinth heat transfer space is especially 
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measured directly using a heat-resistant pressure sensor, pressure control with a more high precision can be performed 
quickly. Moreover, according to this invention, by setting the thermal conductivity of an insulator as 80 or more 
W/mK, this amount of deformation curvatures can be controlled and the homogeneity within a field of the temperature 
distribution of a processed object can be improved. Moreover, since heat transfer gas can be passed to abbreviation 
homogeneity in a field according to this invention, without making thermal resistance high too much by setting ratio 
contact of the plane of composition which divides heat transfer space as 40 - 80% of within the limits, the homogeneity 
within a field of the temperature distribution of a processed object is improvable. Moreover, according to this 
invention, by setting the surface roughness of a member which divides heat transfer space as 2.0 micrometers or less, 
thermal conductivity can be raised and the temperature-control nature of a processed object can be raised. Moreover, 
according to this example, by forming the softening metal membrane softened near the process temperature, or a 
softening metal layer in the front face of a heat-resistant metal seal member, or the front face of a member on which 
this contacts, the cut by degraining which exists in the contact surface is embedded at the time of a process, and it can 
prevent that the leak pass with which heat transfer gas escapes is generated. Moreover, according to this invention, the 
corrosion resistance over this fluorine system gas can be raised by forming a fluoride immobilization body membrane 
in the front face of a heat-resistant metal seal member. Moreover, according to this invention, by spraying a gas blower 
on the polar zone or the rear-face core of an installation base from the inside of the stanchion of the shape of hollow 
supporting the polar zone or an installation base, the deheat of this part can be promoted and the homogeneity within a 
field of the temperature distribution of a processed object can be raised. Furthermore, according to the plasma treatment 
equipment of this invention, also in a pyrosphere, the temperature of a processed object can be controlled with a 
sufficient precision, and plasma treatment can be performed. Moreover, according to the processor of this invention, 
also in a pyrosphere, it can process by controlling the temperature of a processed object with a sufficient precision. 



[Translation done.] 
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